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FOREWARD 



The Mid-America Vocational Curriculum Consortium (MAVCC) was organized for the 
/purpose of developing instructional materials for its eleven member states. All member 
, states participate in establishing, annual development priorities, and the need for curriculum 
graphic arts truly reflects regional needs. 

r 

Graphic Arts: Book Three, The Press and Related Processes, is the concluding publica- 
tion of a series of three texts dedicated tcf-a basic graphic arts curriculum. Although it can 
taught as a single text, it is hoped that it will be used in conjunction with books one and 
two to provide continuity in student training. It is also hoped that the effort will provide 
industry with truly well trained technicians for the w^rld of graphic arts and the varied skills 
it demands. . 

The success of this publication is due, in large part, to the capabilities of the personnel 
who worked with its development. The technical writers have numerous years of industry as 
well as teaching experience. Assisting them in their efforts were representatives of each of 
the member states whQ brought wrfh them technical expertise and the experience related to 
the classroom and to the tradeyTo assure that the materials would parallel the industry 
environment and be accepted/as a transportable basic teaching tool, organizations and in- 
dustry representatives were^nvolved in the developmental phases of the manual. Apprecia- 
tion is extendeato them for their valuable contributions to the manual. 

Instructional materials in this publication are written in terms of student performance 
using measurable objectives. This is an innovative approach to teaching that accents and aug- 
mentj/the teaching/learning process. Criterion referenced evaluation instruments are pro- 
vided for uniforrti measurement of student progress. In addition to evaluating recall informa- 
tion, teachers are encouraged to evaluate the other areas including process and product as 
indicated at the end of each instructional unit. 

It is the sincere belief of the MA VCO personnel and all those members who served 
on the committees that this publication will allow the* students to become better prepared 
and more effective members of the work force. 



Merle Rudebusch, Chairman 
Board of Directors 
Mid-America^Vocational 
Curriculum Consortium 



PREFACE 



The development of a basic curriculum in graphic arts and offset printing has been a 
rewarding effort because of the talented people who planned and wrote the materiafs. From 
that team of teachers, industry representatives, and trade and industrial staff members has 
come a series of three texts which should offer graphic arts students an excellent oppor- 
tunity for learning the skills required in the world of graphic arts and offset printing. 

The title of this concluding text of the series, Graphic Arts: Book Three, The Press and 
Related Processes, clearly indicates the objectives of the training. These are the^reas where 
students will confront basic press fundamentals, develop skills in estimating job costs, bind- 
ing and finishing, and roll up their sleeves and clean a press. Naturally, the text is designed 
to complement Graphic Arts: Book One, Orientation, Composition, and Paste-Up, and 
Graphic Arts: Book Two, Process Camera, Stripping, and Platemaking. 

As complex as some printing activities are, the MAVCC format presents the procedures' 
in logically ordered objectives that facilitate a comfortable learning rate. The format also 
frees the instructor to concentrate on reinforcing classroom instruction with films, field 
trips, and other activities that serve to maintain student interest at a high level and motivate 
students to learn and do. 

N> ^ 

, * 

Despite careful planning and editing, we know that the text may perhaps contain a 
typographical error or two. Letting us know when you find such items will be a great help in 
improving the prdfluct before reprint time. But most of all, your input about the major 
elements in the bopk will be valuable help for changing or adding objectives when the 
materials are revised and updated. 

We do respond to your suggestions, and we hope the quality of the materials in 
Graphic Arts: Book Three will serve a positive role in the classroom and provide industry 
with the skilled people required to keep the art in graphic arts. 



Ann Benson 
Executive Director 
JVUd-America Vocational 
Curriculum Consortium 
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USE OF THIS PUBLICATION 



Instructional Units 

The Graphic Arts: Book Three-The Press and Related Processes, includes nine units. 
Each instructional unit includes some or all of the basic components of'a unit of instruc- 
tion: performance objectives, suggested activities for teachers, information sheets, assign- 
ment sheets, job sheets, visual aids, tests, and answers to the test. Units are planned for 
more than one lesson or class period of instruction. 

Careful study of each instructional unit by the teacher will help to determine: 

A. The amount of material that can be coverecl'in each class period 

B. The skills which must be demonstrated 

1. Supplies heeded 

2. Equipment needed 

3. Amount of practice needed 

'4. Amount of class time needed for demonstrations 

C. Supplementary materials such as pamphlets or filmstrips that must t^e ordered 

D. Resource people who must be contacted 

*< . « *• - 

Objectives 

Each unit of instruction is based on performance objectives. These objectives state the 
goals of the course, thus providing a sense of directiQn and accomplishment for the student. 

Performance objectives are stated in two forms: unit objectives, stating the subject 
matter to be covered in a unit of instruction; and specific objectives, stating the student per- 
formance necessary to reach the unit objective. 

Since the objectives of the unit provide direction for the teaching-learning process, it 
is important for the teacher and students to have a common understanding of the intent of 
the objectives. A limited number of performance. terms have befcn used in the objectives for 
this curriculum to assist in promoting the effectiveness of the communication among all 
individuals using the materials. 

Follovtf ng is a list of performance terms and their synonyms which may have been used 

!c material - » * 



in this material: 
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Name 


Identify 


Describe 


Label 


Select 


Define 


List in writing 


Mark 


Discuss in writing 


List orally 


Point out 


Discuss orally 


letter _ 


Pick out 


Interpret 


Record 


Choose 


Tell how 


Repeat p. 


Locate 


Tell what 


Give A 




Explain 
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Order 


Distinguish 


Construct 


Arrange 


Discriminate 


Draw 


Sequence 




Make 


List in order 




Build 


Classify 




^Design 


DjwjHp 

L/IVIUC » 


• 


Formu late 


Isolate 




Reproduce 


Sort 




Transcribe 






Reduce 


■ 




Increase 






Figure 


Uci 1 1UI IbU d Ic 


r 

AriH it tonal TprmQ 1 IqpH 




Chnw \/niir uvvor \t 
O'luw yuui wui fs 


Pt/ali iatp 
i— vuiu a ic 


Prpnarp 

lie pa i c 


^hnw nrnppHurp 

wllUVV pi ULCuUI c 


f^omnlpfp ' 

vUl 1 IJJ IC LC 


Ma kp 
i via i\c 


rerrorm an cajjci iiticih 


Analv/ 7P 
r^i lai y lc 




Perform thp QtPHQ 


Cplrulatp 


Tell 


Operate 


Estimate 


Teach 


Remove 


Plan 


Converse 


Replace 


Observe 


Lead 


Turn off/on 


Compare 


State 


(Dis) assemble 


Determine 


Write 


(Dis) connect 


'Perform 





Reading of the objectives by the student should be followed by a class discussion to 
Answer any questions concerning performance requirements for each instructional unit. 
♦ 

Teachers should feel free to add objectives which will fit the material to the needs of 
the students and community. When teachers add objectives, they should remember to 
supply the needed information, assignment and/or job sheets, and criterion tests. 

Suggested Activities for the Instructor: ^ 

Each unit of instruction has a suggested activities sheet outlining steps to follow in 
accomplishing specific objectives. Duties of instructors will vary according to the particular 
unit; however, for best use of the material they should include the following : provide 
students with objective sheet, information sheet, assignment sheets, and job sheets; preview 
filmstrips, make transparencies, and arrange for resource materials and people; discuss unit 
and specific objectives angJ information sheet; give test. Teachers are- encouraged to use any 
additional instructional activities and teaching methods to aid students in accomplishing the 
objectives. 

/ 

Information Sheets 

Information sheets provide content essential for meeting the cognitive (knowledge) ob- 
jectives in the unit. The teacher will find that the information sheets serve as an excellent 
giiyde for presenting the background knowledge necessary to develop the skill specified in 
the unit objective. 

\ 

Students should read the information sheets before the information is discussed in 
class. Students may take additional notes on the information sheets. 
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Transparency Masters 

Transparency masters provid? information in ^Special way. The students may see as 
well as hear the material being presented, thus reinforfcing the learning process. Transparen- 
cies may present new information or they may reinforce information presented in the in 
formation sheets. They are particularly effective when identification is necessary. 

Transparencies should be made and placed in the notebook where they will be imme- 
diately available for use. Transparencies direct the class's attention to the topic of discus- 
sion. They should be left on the screen only when topics shown are under discussion. 

Job Sheets 

Job sheets are an important segment of each unit. The instructor should be able to 
and in most situations should demonstrate the skills outlined in the job sheets. Procedures 
outlined in the job sheets give direction to the skill being taught and allow both student and 
teacher to check student progress toward the accomplishment of the skill. Job sheets 
provide a ready outline for students to follow if they have missed a demonstration. Job 
sheets also furnish pbtential employers with a picture of the skills being taught and the 
performances which might reasonably be expected from a person who has had this training. 

Assignment Sheets 

Assignment sheets give direction to study and furnish practice for paper and pencil 
activities to develop the knowledges which are necessary prerequisites to skill development. 
These may be given to the student for completion in class or used for homework assign- 
ments. Answer sheets are provided wfiifch may be used by the student and/or teacher for 
checking student progress. 

Test and Evaluation 

Paper-pencil and performance tests have been constructed to mtisure student achieve- 
ment of each objective listed in th« unit of instruction. Individual test items may be pulled 
out and used as a short test to determirte-tfudent achievement of a particular objective. This 
kind of testing may be used as a daily quiz and will help the teacher spot difficulties being 
encountered by students in their efforts to accomplish the unit objective. Test items for ob- 
jectives added by the teachen should be constructed and added to the test. 

Test Answers * 

Test answers are provided for each unit. These may be usecf by the teacher and/or 
student for checking student achievement of the objectives. 
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( GRAPHIC ARTS: BOOK THREE 
THE PRESS AND RELATED PROCESSES 



JOB TRAINING: What the RELATED INFORMAT16N: What 

Worker Should Be Able to Do the Worker Should Know 

(Psychomotor) (Cognitive) 

SECTION A-UNIT I: BASIC PRESS FUNDAMENTALS 

' 1, Terms and definitions 

V 2, Basic theory of offset printing 

3, Other, names by which offset 
printing is known 

4. Basic systems of a sheet fed 
offset press 

- v 5. Basic functions of offset press 

systems 

I parts of a cylinder system. , * 

in a Jfceet fed offset press 

UNIT II: OFFSET PREsW/STEMS 

0 ' 1, Terms and definitions 

2. Components of an offset press 
' inking system 

3. Components of an offset press 
dampening system 

• 

4. Components of an offset press 
cylinder system 

% J 5. Components of an offset press 

feeder system 

6. Components of an offset press 
register system 

.» 

7. Components of an offset press 
delivery system 

8. Offset press cylinder '-arrange- 
v * ments 

9* Types of feeder systems and 
y their functions 

10. Types of delivery systems and 
their functions 

1 1 . Types of register systems used 
on sheet fed offspt presses 

- . f - . 



xv 



JOB TRAINING: What the 
Worker Should Be Able to Do 
(Psychomotor) 



RELATED INFORMATION: What 
the Worker Should Know 
(Cognitive) ' 



12. Label offsetpress components , m * 

UNIT III: OFFSET PRESS OPERATING PROfcEDujiES 

1. Terms and definitions 

2. Safety precautions 

1 * 3. Reasons for efficient press 

s , o operation , ' • 

® 4, Control , functions of an offset 

* & press operator , 

. 5. Control functions and their 

locations in a press system 

% * • 6. The sequence of how paper 

passes through a typical offset 
press 

7. Set up the sheet control.system 

8. Set up the image control system 

9. Operate an offset press f rein setup of systems 
. through printed sheet delivery 

10, Wash up an offset press , 

UNIT IV: OFFSET INKS AND DAMPENING CHEMISTRY 

• 1. Terms and definitions^ * - 

2. Main ingredients of offset ink 

3. Conditions of ink manufactwe 
that benefit user. 

4. Types of ink . 

M 5, Conditions influencing print- 

ing performance of offset inks 

6. Properties which affect the 
printing quality of offset inks 
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JOB TRAININ(FWR»4he 
Worker Should Be-Able toTJS" 

» 

{Psychomotor) 



RELATED INFORMATION: What 
th^ Worker Should Know 
(Cognitive) 



7. Rules concerning the care and 
storage of inks 

j3. The purpose of offset dampen- 
ing solutions 

9, * Dampening solution ingredi- 
ents and their purposes 

10. Two methods of measuring pH 

11. Acceptable range of pH for a 
fountain solution 

12. Effects of alcohol in a foun- 
tain solution 

13. Procedure for measuring alco- 
hol in^a fountain solution 

14. Importance of ink and water 
balance < 



15. Conduct an ink cabinet inventory ^ 

16. Conduct an inventory of offset press 
dampening chemistry 

17. Test solutions for pH , 

UNIT V: PREVENTIVE MAINTENANCE AND TROUBLESHOOTING j 

, 1 . Terms and definitions 

2. Advantages of a routine/ thor- 
ough maintenance -program 

3. Areas of work in a preventive 
maintenance schedule 

4. Preventive maintenance 
schedtri^s* and their periodic 
importance 

5. Preventive maintenance pro- 
cedures for daily cleanup 



JOB TRAINING: What the 
Worker Should Be Able to Do 
(Psychomotor) 



RELATEp INFORMATION: What 
the Worker Should Know 
(Cognitive) 

•6.; Preventive maintenance pro- 
cedures for .weekly cleanup 

7. Preventive maintenance pro- 
. cedures/for monthly cleanup 

8. Procedures for dally, weekly, 
and monthly lubrication 

9. Daily and weekly # adjust- 
j ment procedures 

10. Monthly adjustment require- 
ments 



\\. Stepjfin making an ink form 
rollencheck 



12. Ink stripe configurations , 

13. Requirements for a preventive 
maintenance schedule in chart 
form 

V 

14. Sequence of troubleshooting 
technique * 



? * 



15. Categories of press troubles 

- i : 

16. Types of emulsification* 

17. Technique of avoiding emulsi- 
fication 

18. Conditions creating ink drying 
problems 

19. Common ink troubles on the 
press and their causes 

\ s. < 

20. Guidelines for evaluating good 
print quality 



^1. Print quality problems and 
/ their causes 

22. Troubleshooting guides for ink 
and dampening problems 

23. Troubleshooting guides , for 
paper stock problems 



xviii 



\ 



JOB TRAINING: Wftatthe 
Worker Sjtould Be Able to Do 
(PspRoi/tejor) 



26. .Determine lubrication require- 
ments for specific presses 

27. Set up a preventive maintenance 
schedule in chart form 

28. Adjust dampener rollers to plate 
cylinder 

29. Adjjjst ink form rollers to plate 
cylinder ^ 

30. Adjust plate cylinder to blanket 
cylinder 

31. Adjust blanket cylinder to 
impression cylinder 

32. Change a molleton cover * 



33. Degrease plate and impres 
sion cylinders 

34. Deglaze ink rollers and 
blanket 
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J35. Change blanket 

SECTION B--UNIT I: 



RELATED INFOR 
the Worker Should 
(Cognitive) 



24. Troubleshooting guides for 
^ process (image transfer) 
^ problems 

\ 25. Troubleshooting chides for 
}* mechanical problems 
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OTHER PRINTING PROCESSES 

1. Terms and definitions 

2. Type of copiers and duplica- 
tors and their characteristics 

3. Characteristics of thermo- 
graphy, flexography, . micro- 

i filming, and stamping 
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JOB TRAINING: What the 
Worker Should Be Able to Do 
(Psychomotor) 



X RELATED INFORMATION: What 
the Worker Should Know 
(Cognitive) 

4. Difference between hand-cut 
film stencils and photographic 
stencils 



of gra^ir 



s~ 5. Characteristics of gravure and 

engraving 

6. Types* of letterpresses and 
their characteristics 7 

UNIT II: COST AWARENESS 

1 . Terms and definitions 

, 2. Major components which 

determine printing job costs 

3. Items to be considered in 
- giving an estimate on a print- 

j ing job 

4. Cost awarepess factors in a 
i o commercial shop and a school 

shop 

■ 5. Estimate costs of school shop printing jobs 
6. Estimate costs of commercial shop printing jobs 

UNIT III: BINDING AND FINISHING 

1*. Terms and definitions 

2. Binding techniques 

3. Major folding styles 

4. Processes associate^ with fin- 
ishing activities 

5/ Pad 20-pound stock 

6. Pad carbonless paper t 

7. Drill paper stock for 3-ring binders 

\ 
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JOB TRAINING: What the 
Worker Should Be Able to Do 
(Psychomotor) 



RELATED. INFORMATION: What 
the Worker Should Know 
(Cognitive) 



UNIT IV: CALCULATING PAPER CUTTING 



c 



-11. Use formula for cutting paper 
stock 

1 2. Use f or mu la to determine, 
numbw^of sheets^to be used 
for a printing job r 

13. Make a combination cut using 
stock cutting formulas 



A 



1 . ^erms and definition^ 

2. Kinds of pulp used in paper- 
making 

' 3. Four tests for determining 
grain direction 

4. Base size and base weight 

5. Base sizes of paper 

6. Major families of fine papfer 

7. Commercial envelope number 
sizes and their* aimensions( 

8. Formula tor^c utting jagfa 

stock 




9. Formyfa t% for determining 
number of sheets *to be cut for 
a printing job v v * 

10. Formula for making a combi- 
nation cut ^ 



14. Draw a cutting diagram 
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TOOLS AND EQUIPMENT' 



Adjustment manuals for various presses 
Adjustment wrench 
Allen wrench 
Blanket wash 
Box end wrench 

Cleanup mats or wash up attachment 

Cotton pads 

Deglazer 

Degreaser 

Estimate sheet - 

Fountain solution 

Ink 

Ink knife 

Installation sleeve / ^ 
Jogger 

Material cost sheet 
New fflolleton cover 
New or spare blanket 
Offset plate 

One hundred sheets of scrap 20-1 b. stock 
One-inch wide ttrips of paper 
or two .005 3M dampening gauges 
Operator's manuals for various presses 
Padding brush 
Padding compound 
Padding press 
Paper drill 

Paper stock, 8 1/2 X 11 

pH testing strips or pH meter ^ 

Plate cleaner y 

Plate etch i 

Punched or marked guide for 3-ring binder 

holler conditioner-cleaner 

Screwdriver 

Shop towels 

Solutions in containers for pH testing 

Standard press tools for various presses 

Talcum or blanket powder 

Twenty five two-part sets of carbonless paper 

Two pieces of chipboard 

Water miscible cleaner _j} 
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BASIC PRESS FUNDAMENTALS 
UNIT I 



UNIT OBJECTIVE 



4 



After completion of this unit, the student should be able to state the basic theory of offset 
printing, list five other names by which offset printing is known, and identify the basic 
systems of a typical sheet fed offset press. This knowledge will be evidenced by correctly 
performing the procedures outlined in the assignment sheet 'and by scorirlfl 85 percent on 
the unit test 



1. Match terms related to basic press fundamentals with the correct definitions. 

2. Statfe the basic theory of offset printing. 

3. List five other names by which offset printing is known. 

4. Identify the basic systems of a typical sheet fed offset press. 



SPECIFIC OBJECTIVES , 



After completion of this ynit, the student should be able to: 



5. Match the basic systems of a typical sheet fed offset press with their functions. 

6. Identify the basic systems and the cylinders it a typical sheet fed offset press. 
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BASIC PRESS FUNDAMENTALS 
UNIT I 



SUGGESTED ACTIVITIES 



Provide student With objective sheet, 1 

Provide student with information and assignment sheets. 

Make transparency. 

Discuss unit and specific objectives. 

Discuss informatiorf^nd assignment sheets. 

Demonstrate offset press systehns by printing a job. 

Invite manufacturers and^other indftstry representatives to make demonstrations 
and/or describe products, equipment/and processes. 



VIII. Give test. 



INSTRUCTIONAL MATERIALS 



Included in this i 

« 

A. Objective shji 

B. Information sheet ( 




C* Transparency McJStfcM - Basic Systems of a Sheet Fed Offset Press 

D. Assignment Sheet #1 -Identify the Basic Systems and the 6yhnders m a 
Typical Sheet Fed Offset Press 



E. Answers to Assignment Sheet #1 

F. Test 

G. Answers to test 



II. Reference -Cogoli, John E. Photo Offset Fundametafs^B\oorn\nqton t IL 61701: 
McKnight Publishing Co., 1980. > 
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BASIC PRESS FUNDAMENTALS .. 
UNIT I 



.'INFORMATION SHEET 



Terms and definitions %' 

A. Offset -The procedure of transferring a right-reading image to an intermedi- 
ate carrier where it becomes wrong-reading, then transferring (offsetting) 

- that image to a receiver where it again becomes right-reading '" 

B. Offset printing-The process of printing from a flat surface with the irpage 
and nonimage areas kept separated by chemistry 

* • 

C. *Offsejt press -X piece of printing equipment which holds a roll or stack of 

paper, controls that paper through the process of imprinting an image on its\^ ^ 
surface, and delivers the paper to a stack or roll for further profiling 

D. Offset plate-A thin sheet of plastic or metal paper wf^h directly or photo- 
graphically receives an image that becomes ink receptive while the nonimage 
area of the plate remains water receptive . 



th^press for 



E. Feed -The operation of an offset press in startirlg paper into the press 
printing \ 

F. Register- To print the. image in the exact same position on each sheet of 
paper § n \ m \ 

G. Deliver- The operation \if an offset press in controlling the paper after the 
image is printed 

H. Plate cylinder-The part df an offset press which holds the offset plate 

L Blanket cylinder- The part oi an offset press which contains a rubber blanket 
to receive the image from theplate 

J. Impression cylinder-The part qf an offset presiTw)\ich applies pressure for 
image transfer to the paper 

K. Ink -A substance whiph is applied to the image areas of an offset plate for 
transfer to the blanket and then to the paper ^ 

\ **■ ' 

L Fountain solutlon-A chemical mixture applied to the nonimage areas of 
an offset plate to repel ink * , 

Basic theory of offset printing-The chemica\principle that grease and water do 
not readily mix 




INFORMATION SHEET 



Other names by which offset prirtting is known 

A, Lithography 

B, Offset lithography 

C, Photo lithography 

D, Photo offset lithography 

E, Photo offset 

Basic systems of a typical sheet fed offset press (Transparency 1) 

A. Feeder system 

B. Register system 

C. Delivery system 

D. Cylinder system 

E. Inking system 

F. Dampening system 
The functions of the basic systems of a typical sheet fed offset press 

A. Feeder system -Controls the feeding of paper stock, either from a roll 
or as a single sheet from a stack Irr 

% 

B. (Agister system-Controls the positioning of the paper being fed through the 
press so that the image will print in the exact same position on each sheet 

C. Delivery system -Controls the paper after the image is printed by stacking or 
rewinding as a roll to facilitate further processing 

D. Cylinder system-Contains three cylinders or their equivalent that control the 
transfer of the image from the offset plate to the paper being fed through 
the press 

E. Inking system-Holds a reservoir of ink and controls its distribution to the 
image areas of the offset plate 

F. Dampening system-Holds -a reservoir of dampening (fountain) solution 
and controls its distribution to the nonimage areas of the offset plate 



J 




Basic Systems of a Sheet Fed Offset Press 



B. Inking System 




A. Dampening System 

Rate 

^nket^ Sheet Being Conveyed 
^ ' Left-Side Jogger 



C. Delivery System 



Impression 
Cviiodery 




Paper Pile ' 

4 ■ 



Delivered Sheets 
I 



D. Cylinder System 



Paper Table. 

E. Register System p Feeder System 



BASIC PRESS FUNDAMENTALS 
* UNIT I 



ASSIGNMENT SHEET #1--IDENTIFY THE BASIC SYSTEMS AND THE 
CYLINDERS'IN A TYPICAL SH^ET FED OFFSET PRESS 



Directions: Insert the correct names of the systems and cylinders in a typical sheet fed 
offset press as they are depicted in the following illustration: 




*~ 4 



BASIC PRESS FUNDAMENTALS 
UNIT I 



ANSWERS TO ASSIGNMENT SHEET #1 



Dampening system 
Inking system 
Delivery system 
Cylinder system - 
Register system 
Feeder system 
Plate cylinder 
Blanket cylinder 
Impression cylinder 



BASIC Pft€S$ FUNDAMENTALS 
UNIT I * 
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* NAME 
T€ST 



1. Match the terms on the right with the correct definitions. 

a. The procedure of transferring a right-reading 

image to an intermediate carrier where it 
becomes wrong-reading, then transferring that 
image to a receiver where it again becomes 
right-reading 

b. The process of printing from a flat surface 

with the image and nonimage areas kept 
separated by chemistry 

c. A piece of printing equipment which holds a 

roll or stack of paper, controls that paper 
through the process of imprinting an image on 
its Stfrface, and delivers the paper to a stack or 

-VfC 




_d. A thU* sheet of plastic or metal paper which 
directly or photographically receives an image 
that becomes ink receptive while the non- 
image area of the plate remains water recep- 
tive 

e. The operation of an offset press in starting 
paper into the press for printing 

f. To print the image in the exact same position 
on each sheet of paper 

g. The operation of an offset press in controlling 
the paper after the image is printed 

h. The part of an offset press which holds 
"itre offset plate 

i. The part of an offset press which contains a 
rubber blanket to receive the image from the 
plate 

j. The paft of an offset press which applies 
pressure for image transfer to the paper 







" 1. 


Deliver 


2. 


Feed 


3. 


Offset printing 


4. 


Fountain solution - 


5. 


Plate cylinder 


6. 


Ink • • 


7. 


Blanket cylinder 


8. 


Offset press 


9. 


Register 


10. 


Impression cylinder 


11. 


Offset 


12. 


Offset plate 



ERIC 



14-A „ ' > 



k. A substance which is apptlied Jo the image 

areas of an offset plate for transfer to the 
blanket and then to the paper ' » 

I. A chemical mixture applied to the non- 
image areas of an offset plate to. repel ink 

2. State the basic theory of offset printing. 

, ' 4 

3. List five other names by which offset printing is known. 
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5. Match the basic systems of a typical sheet fed offset press with their-functions. 



t. Inking system 

2. Feeder system 

3. Delivery system* 

4. Dampening system 

5. Cylinder system 

6. Register system 



a. Controls the feeding of paper stocky either 

from a roll or as a single sheet from a stack' 

b. Controls the positioning of the paper being 

fed through the press so that the image will 
print in the exact same position on each sheet 

c. Controls the paper after the image is printed 

by stacking or rewinding as a roll to facilitate 
further processing 

d. Contains three cylinders or their equivalent 

^ that control the transfer of the image from 

the offset plate to the paper being fed 
through the press > 

5 

e. Holds a reservoir of ink^nd controls its 

distributioctto the image areas )pf the offset * 
plate »? * v 

f. Holds a- reservoir of dampening solution 

and controls its distribution to the nonimage 
areas of the offset plate 

_6^dentilyJliaJM^ the cy N riders in a typical sheet fed offset press. 

(NOTE: If this activity has not been accomplished prior to the test, ask your instructor 
when it should be completed.) o 
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BASIC PRESS FUNDAMENTALS 
UNIT I 



ANSWERS TO TEST 



1. a. 11 g. 1 

b. 3 * h. 5 

c. 8 i. 7 

d. 12 j. 10 

e. 2 k. € 

f. 9 I. 4 

2. The chemical principle that grease and water do not readily mix 



3. 


a. 


Lithography 




b. 


Offset lithography 




c. 


Photo lithography 




d. 


Photo offset lithography 




e. 


Photo offset \ 


4. 


a. 


Inking system 




h. 


0 Dampening system 




c. 


Delivery system 




d. 


Cylinder systenv 




e. 


Register system 




f. , 


Feeder system 


5. 


a. 


2 




b> 


6 




c, 


3 




d. 


.5 




e. 


1 




f. 


4 



6. Evaluated to the satisfaction of the instructor 



'•O 



Gill - 19-A 



V 



OFFSET PRESS SYSTEMS 
UNIT II 

UNIT OBJECTIVE 



After completion of this unit, the student should be able to identify various components of 
offset press systems, and match types of systems used on pffset presses with their descrip- 
tions. This knowledge will be evidenced by correctly performing the procedures outlined in ^ 
tHe assignment Sheet and by scoring 85 percent on the unit test. 



SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms related to offset press systems with the correct definitions. ^ 

2. Identify the components of the inking system of a typical offset press. 

3. Identify the components of the dampening system of a typical offset press. 

4. Identify the components of the cylinder system of d typical offset press. 

5. Identify the components of the 'feeder system of a typical offset press. 

6. Iden^ the components of the register system of a typical offset press. 

7. Identify the components of the delivery system of a typical offset press. 

8. ^ Distinguish between the two types of dampening systems. 
Identify offset press cylinder arrangements. 

10. Match the types of feeder systems used on offset presses with their operations. 

11. Match types of delivery systems with their descriptions. 

12. Name the two types of register systems used on sheet fed offset presses. 

13. Label offset press components. 
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)FFSET PRESS SYSTEMS 
UNIT II 



SUGGESTED ACTIVITIES 



I. Provide student with objective sheet. 

I I. Provide student with information and assignment sheets. 

I I I. Make transparencies. 

IV. Discuss unit and specific objectives. 

V. Discuss information and assignment sheets. 

VI. Go to school shop area and show the systems on different presses or ask students 
to visit a- print shop and make a report on the make of presses and describe the 
systems observed. 



VII. Give test. 



INSTRUCTIONAL MATERIALS 



ERJC 



Included in this unit: ' 

A. Objective sheet 

B. Information sheet ' 

C. Transparency masters 

1. TM 1-The Inking System 

2. TM 2-The Dampening System 

3. TM 3--The Cylinder System 

4. TM 4-The Feeder System 

5. TM 5-The Register System 

6. TM 6-The Delivery System 

7. TM 7-Types of Dampening Systems 

8. TM 8--Offcet Press Cylinder Arrangements 

D. Assignment Sheet #1--Label Offset Press Components 

E. Answers t6 assignment srfeet 



i 




F. Test 



G. Answers to test 
References: 

A. Bentley, R. G^TOIson, J. C; Strandberg, C. E.; and Wiper, R. E. Graphic 
Communication Series: Transparency Originals. Chicago: A. B, Dick\Com- 

' pany, 1970. 

B. Cogoli, John E. Photo Offset Fundamentals. Bloomington, IL 61701: 
McKnight Publishing Co., 1980. 

C. Dennis, Ervin A. and Jenkins, John D. Comprehensive Graphic Arts. Indian- 
apolis, IN462§8: Howard W. Sams and Co., Inc., 1977. 

D. Spence, Wm. P. and Vequist, David G. Graphic Reproduction. Peoria, IL 
61615: ChasA. Bennett Co., Inc., 1980. 
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% OFFSET PR^SS SYSTEMS 
UNIT II 



INFORMATION SHEET 



I. Tennsand definitions 

(NOTE; The terms listed below may need to be localized according to uSage 
in various regions of the U.S.) 

A. Form--The image on the offset plate to be printed on paper 

ft 

B. Form roller-The ink Wi/or dampening rollers which make contact with 
the offset plate that is attached to the plate cylinder 

C. Water system-A name synonymous with the dampening system 

* D. Fountain-A tray reservoir which holds a supply of ink or water (fountain 
solution) 

E. Fountain roller-The roller which rotates in the ink and water fountains 
respectively to distribute ink and water to each of the systems 

F. Ductor roller- The roller which carries ink or water ijwj^the respective 
fountain roller to each system 

G. Vibrator roller-A hard surface gear driven or free turning roller which moves 
back and forth on its axis while rotating in contact with other rollers in the 
respective ink or water system to evenly distribute the ink or water 

(NOTE: The vibrator roller is also called the oscillating or waver roller.) 

H. Distributor roller -Gear driven or free turning roller which rotates on its axis 
in contact with other rollers to aid in even distribution of water and ink in 
the respective systems and milling of ink in the ink system 

I. Idler roller -A free turning roller which contacts other ink rollers to aid in 
ink distribution 

J. Head clamp-That part of a plate cylinder which grips with pressure or 
holds with pins the leading edge of the offset plate as it is attached to the 
cylinder 

(NOTE; The head clamp is also referred to as the plate clamp or gripper) 

K. Tail clamp-That part of a plate cylinder which holds the trailing edgfr-frf the 
offset plate to secure its position on the cylinder 

(NOTE: The tail clamp is also called the trailing edge clamp.) 
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INFORMATION SHEET 



L Blanket-A thin sheet of rubber laminated to a backing sheet (usually canvas> 
that fits on the surface of the blanket cylinder 

M, Blanket clamps--The parts of the blanket cylinder which hold the blanket 
secure in position around the qylinder 

N. Sheet grippers-Several metal fingers attached to a shaft on the impression 
cylinder which grip the leading edge of the sheet of paper as it passes 
through the cylinder system 

(NOTE: The leading edge of the press sheet of paper is commonly callecj 
the gripper edge.) 

0. Feed table-A component of the feeder system which holds a stack or 
pile of paper in position for feeding into the press 

P. Paper guides-Position the sheets that are stacked on the feed 'table by 
holding the paper on the sides and at the leading and trailing edges in exact 
position for entering the press 

Q. Pile height regulator-Controls the height to which the pile of paper will be 
maintained automatically for continuous feeding into the press* 

R. Sheet separator-Small, thin, narrow, flexible metal finger(s) which is posi- 
tioned against the leading edge of the paper pile and has the tip end bent to 
fit over the top of the leading edge about 1/4"; it aidrin the feeding of one 
sheet at a time by separating a second or more sheets, causing them to 
<«flfnain on top of the pile s 

S, Sucker tube-A hollow tube(s) through which a vacuum pump draws air 
causing a sheef of paper to be drawn to^contact with the tube which then 
moves the sheet into the press 

T. Vacugrtv-Suction created through the sucker tube(s) by a vacuum pump 
intak^ 

U. Air blastvAir from the outlet of the vacuum pump that is blown through one 
or more tubes into the edges of the top few sheets on the paper stack on the 
feed table to control sheet separation for pickup o,f a single sheet by the 
sucker tube(s) ■ . 

V. Pull out roller--A free turning roller(s) which rotates in contact w^th a gear 
driven roller to pull the sheet of paper from the sucker tube(s) and deliver it 
to the register system 

W. Double sheet detector-A device which feels the thickness of the paper 
before it is fed into the register system and provides a means of stopping or 
deflecting the paper if two or more sheets are picked up by the sucker 
tube(s) 

X. Register board- A flat surface 'on which the sheet of paper is .positioned 
between the feeder and cylinder systems 
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INFORMATION SHEET 

Y. Conveyor tapes-A set of tapes flat on the register board surface, which 
rotate around the board to move the paper 'through the register system 

Z. Paper control wheels or balls -Various size and composition wheels or 
balls which roll on top of the conveyor tapes to guide and/or hold the 
sheet in position on the register board 

r AA. Sheet hold down strip -A thin, narrow, flexible strip(s) of metal the length of 
the register board which lays on top of a sheet of paper with a conveyor tape 
underneath to prevent sheet buckle 

BB. Side guides-A movable fixed position guide and a movable jogger guide 
to position and hold the sheet for pickup by the impression cylinder grippers 

CC. Paper stops-A set of guides to stop the forward motion of the sheet of paper 
so that it may^be positioned by the side guides 

(NOTE: The paper stops are also called the drop guides.) , 

DD. Feed rolleNA free turning roller which moves in and out of contact with a 
ge^f driven roller during each revolution of the press to move the sheet of 
paper from its register board'position into the cylinder grippers 

EE. Sheet feeler-A small metal finger in position.at the paper stop guides that 
feels for a sheet of paper and latches or unlatches the cylinder system in the 
print position 

FF. Delivery tray-A tray with positioning guides which receives the sheet from 
the cylinder system 

(NOTE: The quantity capacity of the tray is approximately 500 sheets 
of 20 pound bond.) 

GG. Chain delivery-A delivery system which transfers the sheet from the cylinder 
system to a receiving table by means of gripper bars mounted on two par- 
allel, revolving chains 

HH. Delivery gripper bar-A set of gripper fingers mounted on two parallel 
chains which rotate to pick up the sheet from the cylinder grippers and 
deliver it to a receiving tray or stacking unit 

II. Stripping fingers-Metal fingers which are positioned close to the surface of 
the impression cylinder which prevent the sheet of paper from following the 
cylinder rotation after the sheet is released to the delivery system 

JJ. Ejector roller-Rollers which aid in removing the sheet of paper from the 
impression cylinder and delivering it to the receiving unit 

KK. Ejector rings- Rings which slide from side to side on a lower gear driven 
ejector roller to aid in delivering paper to the receiving unit 
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INFORMATION SHEET 

LL Delivery guides-Guides attached to the receiving unit which jog and hold the 
paper as each sheet rs delivered to make a straightened stack j 

MM. Receding stacker-A receiving table attached to the offset press which 
automatically lowers as sheets of paper are delivered to* it 

II. Components of the inking system of a typical offset press (Transparency 1) 



A. 


Ink fountain roller 


B. 


Ink fountain 


C. 


Ink ductor roller 


D. 


Ink distributor roller 


E. 


Ink idler rollers 


F. 


Ink vibrator 


G. 


Ink vibrator roller 


H. 


Ink form roller 



III. Components of the dampening system of a typical offset press (Transparency 2) 
*A. Water fountain 

B. Water fountain roller 

C. Water ductor roller 

D. Water vibrator roller 

E. Water form roller 

IV. Components of the cylinder system of a typical offset press (Transparency 3) 

i < 

i 

Ar Plate cylinder * 



B. Tail clamp 

C. Head clamp 

D. Plate 

E. Blanket clamp 

F. Blanket cylinder 

G. Blanket 

H. Impression cylinder 

I. Sheet gripper 
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INFORMATION SHEET 
Components of the fefcder system of a typical offset press (Transparency 4) 



A. Front paper guide 




B. Double-sheet detector 


* 


C. Sheet separators 


* - 


D. Vacuum sucker tube 




E. Air blast nozzle 

F. Paper side guide' 

G. Back paper guide 




H. Pull out rollers 




1. Pile height regulator 




Components of the register system of a typical offset press (Transpc^jpncy 5) 


A. Feed roller 




B. Paper stop 

C, Conveyor tape 




D. Jogger side guide 




E. ControLwheel 




.F, Sheet hold down strip 




G. Rixed side guide 


• 


H. Paper sheet 

I. Paper stops 


• • 




J. Jog^j^ide guide 





Components of the delivery system of a typical pffse^ press (Transparency 6) 

A. Ejector rollers 

B. Receiving tray 

C. Stripping finger . 

D. Delivery gripper bars 

; 

E. Delivery cylinder 
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INFORMATION SHEET * 

4 i 

F. Delivery tjripper chains 

G. Receding stacker , 

VIII. Types of dampening systems (Transparency 7) 

(NOlE: Different press manufacturers use detailed variations to accomplish 
dampening with these t^pes of systems and call them>by trade names such a* 
Dahlgren, Harris-CottreJI, Micro-FTow, Didde-Glaser, Miehle Matie, A. B. Dick, 
Aquamatic, and others.) 

A. Conventional , L 

1. Separate ink and water systems 

2. Separate ink and water form rollers contacting the plate 

3. Covered rollers / 
a. Molleton 

c b. ■ Parchment , , 

c. Papv or cloth sleeve 
* 4. No^covered rollers (barebacks) ^ 

B. Integrated 

< 1. Separate ink and water fountains 

2. Common form roller(s) contacting the plate 

3. Noncqyered rollers 

lk. Offset press cylinder arrangements (Transparency 8) 

A. Two cylinder 

B. Thcpe cylinder * f 

C. Four cylinder 

D. Perfector (blanket to blanket) 

E. Two co tor commonHmpression cylinder 

F. Two color common blanket cylinder 

(NOTE: The cylinqler systems of offset presses have different arrangements 
with 2, 3, 4 or mbre cylinders used; the equivalent of the plate, blanket and 
impression cylinder is present in alt arrangements.) 
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INFORMATION SHEET 



X. Types and operation of feeder systems 

A/ Sheet feed-Each sheet is picked up at the gripper edge after the trailing edge 
of the previous sheet movtes past the sucker tubes > 

(NOTE: Small table top presses use a friction roller feed system.) 

Stream feed 

1. Each sheet is picked up at the trailing edge and pushed underneath 
the previous sheet , 

2. Pick up of the next sheet can be mad^ immediately as the trailing 
edge moves toward thej:egister system 

r 

3. Several overlapping sheets will be i| position on the register board at 
one time 



IB pO! 
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B. Chute with receding stacl&f-Paper is delivered ana positioned on a table 



C. Roll or web feed-The paper is mounters a roll on the feeder system 
and can be delivered from the press as single sheets or rewound as a roll 

XL Types of delivery systems and their descriptions 

A. Tray-Paper is delivered to a receiving tray which must be emptied frequently 

(NOTE: The tray delivery if also called chute delivery jj 

Chute with receding stacttG 
which automatically lowers 

(NOTE: Many sheets may be held on this table.) 

C. Chain-Paper is delivered by gripper bars revolving on chains to a table which 
automatically lowers, allowing many sheets to be stacked 

(NOTE: Some small presses with Chain delivery sysfems do not have >a 
receding stacker.) ^ 

D. Roll or web-Paper fed from a roll is rewound after printing 
XI I. Types of register systems used on sheet fed offset presses 

A. Register board 

(NOTE: The sheet is positioned by push or pull guides and on some models 
is delivered to the cylinder system by register swing grippers,) 

B. Feedter/buckle 

(NOTE: The register is controlled laterally by positioning the sheet on the 
feed table; vertically, the image register is cogtrolled by adjusting the buckle 
caused by overfeeding of the sheet into the open cylinder grippers and 
holding that buckle until the grippers close.) 



ERJC 

■rriiZ""ii*j 



The Inking System 



Ink 



Ink 
Ductor 
Roller 



/ 

Ink Fountain 




Ink Fountain Roller 



Ink 



♦ W- Ink Vibrator 

Ink Form Roller 



^ V-^lnk IdleT 
Rollers 

Ink Vibrator 
Roller 



Ink Form Bailer ' 

Plate Cylinder 




Plate 



4 1 
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The Dampening System 




9 
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The Cylinder System 



Tail Clamp 



Head Clamp 




Blanket Clamps 



Sheet Bripper 



The Feeder-System 



3 



Front Paper Guide 

t 

Double 
Sheet Detector 



' Air Blast Nozzle Air Blast Nozzle 
Paper Side- Guide 1 





' 1 n 


1 1 








1 1 



-m : — 

/j \ Paper Stoc 



t 



-m- 
/ 1 \ 
/ I \ 




^ — Vacuum-Sucker 
- J Tube 



o 

Top View of Feeding System 



\ 

| | Sheet Separators 
\ ! / Back paper guide \ ! / 



I i 



O 
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Side View af Feeder 



Pull Out Rollers 




Pile Height Regulator 




Paper Stock 



4 



e Register System 



Side View 

Feed Roller 



Jogger Side Guide 

Control Wheel 




Sheet hold down strip 

/ 



Conveyer Tape 



Paper Stop 



Fixed Side Guide 
\ 



Top View 




Paper Sheet 



Jogger Side Guide 



-a 
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The Delivery System 
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Ejector Rollers 




Receiving Tray 



Tray Delivery 




Stripping Finger, 



Sheet Being Printed 
and Delivered 




Impression 
Cylinder 

Delivery 
Gripper Bars 



if 5 



Delivery Cylinder 



jDelivery Pilej Grjpper Chajns 



Receding Stacker 

r 

Chain Delivery WWi Receding Stacker 
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Types of Dampening Systems 



Distributor Rolltrs _ Fountain 
Fountain yMltr 



Fountain Roller 
\nk\ 



Blade^jQS 



Doctor Roller 



Form 
Roller 



Fountain Key 
(screw) 

Ductor Roller , Rol,er 
2 Inking System 




Plate 



Blanket 
Cylinder 



Conventional Inking 
and Dampening System 




Plate Cylinder 
Blanket Cylinder 

Impression Cylinder 

Integrated System 
A.B. Dick j 
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Ink Form 
Rollers 



Metering 
Roller 



Chrome 
Transfer 
Roller 



Integrated System 
Dahlgren 
Chrome Transfer Roller acts 
as Pan Roller 



Fountain Solution 
Reservoir 
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Form 

Spray Roller 
NozzIeK 



Diaphragm Pumps , 
Vibrators 



Plate 
Cylinder 



Blanke 

Cylindi 



Impression 

Integrated System Cylinder 
Didde-Glaser 
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Offset Press Cylinder Arrangements 



Dampening 
System 



Paper 



Blanket 
Cylinder 



Inking System 




Dampening System Inking System 

Dampening 

Ink Form fL^^C^ System 
Rollers ^ 

Cylinder 



Plate 




Plate Cylinder 



Blanket Cylinder 
Paper 
Impression Cylinder 



Two Cylinder 



Three Cylinder 




Rubber 
Blanket 



Delivery Cylinder 



Impression 
Cylinder 



Printed Sheets 



Four Cylinder 



Plate Cylinder 



Plate , 
Cylinder 




Plate 
Cylinder 



Blanket 

Cylinder 



Blanket 
Cylinder 



Perfector 
(Blanket to Blanket) 



Blanket s 
Cylinder ( r 



Blanket 
Cylinder 




Dampening System 
Inking System 



Plate 
Cylinder 



Common 
impression 
Cylinder Blanket 
Cylinder 



Plate Cylinder 
Inking Syi 




Dampenir 
Syster 

Paper 



Two Color 
Common Impression 
Cylinder 



Impression 
Cylinder 

Two Color 
Common Blanket 
Cylinder- , 
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OFFSET PRESS SYSTEMS 
UNIT II ' 



ASSIGNMENT SHEET #1--LABEL OFFSET PRESS COMPONENTS 



i 

OA 



1. Identify the components in the schematic cross section of the sheet-fed, single-color 
offset press shown below. 



Dampening System 



cc 




Delivery System 



7 N. . 

Delivered Sheets 



Paper Pile 



Cylinder System 



Register System Feeder System 



\ 
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ASSIGNMENT SHEET #1 

a. . P- 



b. q. 

c. ■ r. 

d. __, - s. 

e. ' t. 

f. u. 



9- 



o. 



V. 



h. w. 

i. ' x. 

i 

j- ' V- 

k. z. 



aa. 



m.A • bb. 



n. cc. 



dd. 



\ 



* / 
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OFFSET PRESS SYSTEMS 
UNIT II 



f ANSWERS TO ASSIGNMENT SHEET #1 



♦ 



a. Ink 

b. Ink fountain roller 

c. Ink ductor roller 

d. Ink vibrator 

e. Ink form rollers 

f . Water fountain 

g. Water fountain roller 

h. Water ductor roller 

i. Water form roller 
j. Receiving tray 

k. Ejector rollers 

I. Blanket cylinder 

ra Feed roller 

n, Controli/vhteel 

o. Sheet hold down strip 



y 



p. Pull out rollers 

q. Pile height regulate 

r. Water vibrator 

s. Conveyor tape 

t. Paper stop 

u. Sheet gripper 

v. Stripping finger 

w. Blanket 

x. Plate 

y. Tail clamp 

z. Head clamp 

aa, Blanket clamp 

bb. Jogger guide 

cc/ Ink fountain 

dd. Ink idler rollers 
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OFFSET PRESS SYSTEMS 
UNIT II 

NAME 

TEST 

1. Match the terms on the right with the correct definitions. 



The image on the offset plate to be printed on 


1. 


Ductor roller 


paper 


2. 


Fountain 


The ink and/or dampening rollers which 


3.' 


Form roller 


make contact with the offset plate that 






is attached to the plate cylinder 


4. 


Sheet grippers 


A name synonymous with the dampening 


5. 


Feed table 


system ' 




ropci yuivjco 


M tray reservoir wnicn noius a buppiy u i 


7 


rui f II 


ink or water 


8. 


Conveyor tapes 




The roller which rotates in the ink and 


Q 


VA/o+or c\/ctom 


water fountains respectively to distribute 




ink and water to each of the systems 


10. 


Fountain roller 


The roller which carries ink or water from thp 


11. 


Head clamp 


respective fountain roller to each system 


12. 


Paper control 


A hard surfaced gear driven or free turning 




wheels or balls 






roller which moves back and forth on its axis 


13. 


Tail clamp 


while rotating in contact with other rollers in 


14. 




the respective ink or water system to evenly 


Idler roller 


distribute the ink or water 


15. 


Distributor roller 


Gear driven or free turning roller which 


16. 


Vibrator roller 


rotates on its axis in contact with other 






rollers to aid in even distribution of water and 


17. 


Blanket clamps 


ink in the respective systems and milling of 


18. 


Pile height 


ink in the ink system 

* 


regulator 



i. A free turning roller which contacts other Ink 
rollers to aid in ink distribution 



j. That part of a plate cylinder which grips with 
pressure or holds with pins the leading edge of 
the offset plate as it is attached to the cyl- : 
inder 



k. That part of a plate cylinder which holds the 
trailing edge of the offset plate to secure its 
position on the cylinder 

I. The parts of the blanket cylinder which 
hold the blanket secure in position around the 
cylinder 

m. Several metal fingers attached to a shaft on 
the impression cylinder which grip the leading 
edge of the sheet of paper as it passes through 
the cylinder system 

n. A component of the feeder system which 
holds a stack or pile of paper in position 
for feeding into the press 

o. Position the sheets that are stacked on the 
feed table by holding^he paper on the sides 
and at the leading and trailing edges in exact 
position for entering the press 

p. Controls the height to which the pile of 
paper will be maintained automatically 
for continuous feeding into the press 

q. Small, thin, narrow, flexible metal finger(s) 
which is positioned against the leading edge of 
the paper pile and have the tip eqd bent to fit 
over the top of the leading edge about 1/4"; it 
aids in the feeding of one sheet at a time by 
separating a second or more sheets, causing 
them to remain on top of the pile 

r. A hollow tube(s) through which a vacuum 
pump draws air causing -a sheet of paper 
^jtgh>e drawn to contact with the tube which 
then moves the sheet into the press 

s. Suction created through the sucker tube(s) by 
a vacuum pump intake 
* 

t. Air from the outlet of the vacuum pump 
that is blown through one or more tubes 
into the edges of the top few sheets on 
the paper stack on the feed table to control 
sheet separation for pickup of a single sheet 
by the sucker tube(s) 



1 Q 

iy. 


Receding stacker 


20. 


Sheet separator 


21. 


Sucker tube 


22. 


Delivery guides 


23. 


4 

Sheet hold 




down strip 


24. 


Ejector rjngs 


25. 


Side guides 


26. 


Ejector roller 


27. 


Delivery 




gripper bar 


28. 


Stripping fingers 


29. 


Register board 


30. 


Air blast 


31. 


Paper stops 


32: 


Vacuum 


33. 


Feed roller 


34. 


Double sheet 




detector 


35. 


Sheet feeler 


36. 


Pull out roller 


37. 


Chain delivery 


38. 


Blanket 


39. 


Delivery tray 



u. A free turning rollbr(s) which rotates in 
contact with a gear driven roller to pull the 
sheet -ei-psper from the sucker tube(s) and 
deliver it to the register system 

v. A device which feets the thickness of the 
paper before it is fed into the register system 
and provides a means of stopping or deflec- 
ting the paper if two or more sheets are 
picked up by the sucker tube(s) 

w. A flat surface on which the sheet of paper is 
positioned between the feeder and cylinder 
systems 

x. A set of tapes, flat on the register board 
surface, which rotate around the board to 
move the paper through the register system 

y. Various size and composition wheels or 
balls which roll on top of the conveyor 
tapes to guide and/or hold the sheet in 
position on the register board 

z. A thin, narrow, flexible strip(s) of metal the 
length of the register board which lays on top 
of a sheet of paper with a conveyor tape 
underneath to prevent sheet buckle 

aa. A movable fixed position guide and a movable 
jogger guide to position and hold the sheet for 
pickup by the impression cylinder grippers 

bb.A set of guides to stop the forward motion of 
the sheet of paper so that it may be posi- 
tioned by the side guides 

cc. A free turning roller which moves in and 
out of contact with a gear driven roller 
during each revolution of the press to move 
the sheet of paper from \ts register board 
position into the cylinder grippers 

dd.A small metal finger in position at the paper 
stop guides that feels for a sheet of paper and 
latches or unlatches the cylinder system in the 
print position 
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ee. A set of gripper firfgers nx>unted on two 

1 parallel chains which rotate to pick up the 

sheet from the cylinder grippers and deliver it 
to a receiving tray or stacking unit 

ff. Metal fingers which are positioned close 

to the surface of the impression cylinder 
which prevent the sheet of paper from follow- 
ing the cylinder rotation after the sheet is 
released to the delivery system 

gg. Rollers-which aid, in removing the sheet of 

paper from the impression cylinder and 
delivering it to the receiving unit 

hh. Rings which slide from side to side on a 

lower gear driven ejector roller to aid in 
delivering paper to the receiving unit 

ii. Guides attached to the receiving unit which 

jog and hold the paper as each sheet is deliv- 
* ered to make a straightened stack 

jj. A receiving table attached to the offset, 

press which automatically lowers as sheets 
of paper are delivered to it 

kk.A tray with positioning guides which receives 

the sheet from the cylinder system 

II. A thin sheet of rubber laminated to a backing 

* sheet that fits on the surface of the blanket 

cylinder 

mraA delivery system which transfers the sheet 

from ihe cylinder system to a receiving table 
by means of gripper bars mounted on two 
parallel, revolving chains 



x 
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4. Identify the components of the cylinder system of a typical offset press. 

c. 



a. 
b. 





d. 



f. 

g. 

h. 
i. 



/ 



5. Identify the components of the feeder system of a typical offset press* 

6 ' 



Side View of Feeder 
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7. Identify the components of the delivery system pf a typical offset press. 
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8. Distinguish between the two types of dampening systems by placing a "C" before 
descriptions of conventional systems and an "I" before descriptions of integrated 
systems. ^\ 

(NOTE: Both systems may apply to one description.) 
a. Noncovered rollers 

b. Common ink and water rollers contact plate 

c. \Molleton covered rojlers 

d. Paper or cloth sleeve covered rollers 

e. 'Separate ink and water form rollers contacting the plate 
f. Separate ink and water fountains 

i 

g. Parchment covered rollers 



9. Identify the various offset press cy li nder arrangements. 



Dampening 
System 



Inking System 




•Plate 



Dampening System 

/ 



Plate Cylinder 



Paper 



Blanket 
Cylinder 




4 



Blanket Cylinder 
Paper 
Impression Cylinder 

b. 
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Inking System 



Ink Form 
Rollers 



Dampening 
System 




Rubber 
Blanket 



Delivery Cylinder 



Impression 
Cylinder 



Printed Sheets 



Plate 
Cylinder 




Plate 
Cylinder 



Blanket 
Cylinder 



Blanket 
Cylinder 



c. 



Plate Cylinder 



Dampening System 



Blanket 
Cylinder 



Blanket 
Cylinder 




Plate 
Cylinder 



Inking System 



Common 
impression 
Cylinder 



Blanket 

Cylinder 



Impression 
Cylinder 



Plate Cylinder 

Inking System 




mpemng 
System 

Paper 



f. 
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10. Match the types of feeder systems on the right with their operations. 
(NOTE: Answers may be used more than once.) 

a. Each sheet is picked up at the trailing edge 1. Roll or web feed^ 



and pushed underneath the previous Sheet 



2. Stream feed 



b. Pick up of the next sheet can be made immed- 
iately as the trailing edge moves toward the 3. Sheet feed 
register system 

c. Each sheet is picked up at the gripper edge 

after the trailing edge of the previous sheet . 
moves past the sucker tubes 

d. Several overlapping sheets will be on the 

register board at one time 

e. The paper is mounted as a roll on the feeder 

. system and can be delivered from the press as 
single sheets or rewound as a roll 

11. Match the types of delivery systems on the right with their descriptions. 



\ 



a. Paper is delivered to a receiving tray which 1. Chain 
must be emptied frequently 

2. Tray 

b. Paper is delivered and positioned on a table 

which automatically lowers 3 - ^ 

c. Paper is delivered by gripper bars revolving on ^ p Q || Qr we ^ 
chains to a table which automatically lowers, 

allowing many sheets to be stacked 

d. Paper fed/ rom a roll is rewound after printing 



12. Name the two types of register systems used on sheet fed offset presses, 
a. 

b. 

13. Label offset press components. 

(NOTE: If this activity has not been accomplished prior to the test, ask your 
instructor when it should be completed.) 



OFFSET PRESS SYSTEMS 
UNIT II 



ANSWERS TO TEST 



'( 



1. a. 7 k. 13 u. 36 ee. 27 

b. 3 I. 17 v. 34 ff. 28 

c. 9 m. 4 w. 29 gg. 26 

d. 2 n. 5 x. 8 hh. 24 

e. 10 o. 6 Y- 12 ii. 22 

f. 1 p. 18 z. 23 jj. 19 

g. 16 q. 20 aa- 25 kk. 39 

h. 15 r. 21 bb. 31 II. 38 

i. 14 s. 32 cc. 33 mm. 37 
j. 11 t. 30 dd. 35 

2. a. Ink fountain roller f. Ink vibrator 

b. Ink fountain g. Ink vibrator roller 

c. Ink ductor roller h. Ink form roller 

d. Ink distributor roller i. Ink form roller 

e. Ink idler rollers * 

3. a. Water fountain d. Water vibrator roller 

b. Water fountain roller e. Water form roller 

c. Water ductor roller 

4. a. Plate cylinder f. Blanket cylinder 

b. Tail clamp g. Blanket clamp 

c. Head clamp h. Blanket 

d. Plate n » i. Impression cylinder 

e. Blanket clamp j. Sheet gripper 



5. 


a. 


Front paper guide 


f. 


Paper side guide 




b. 


Double-sheet detector 


g- 


Back paper guide 




c. 


Sheet separators 


h. 


Pull out rollers 




d. 


Vacuum sucker tube - 


i. 


Pile height regulator 




e. 


Air blast nozzle 






6. 


a. 


Feed roller 


g. 


Fixed side guide 




b. 


Paper stop 


h. 


Paper stop 




c. 


Conveyor tape 


i. 


Paper stop 




d. 


Jogger side guide 


j- 


Jogger side guide 




e. 


Control wheel 


k. 


Paper sheet 




f. 


Sheet hold down strip 






1. 


a. 


Ejector rollers 


e. 


Delivery cylinder 




b. 


Receiving tray 


f. 


Delivery gripper chains 




c. 


Stripping finger 


g. 


Receding stacker 




d. 


Delivery gripper bars 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 

* 

UNIT OBJECTIVE 



After completion of this unit the student should be able to set up sheet control and image 
control systems. The student should also be able operate and wash up an offset press. This 
knowledge will be evidenced by correctly performing*the procedures outlined in the assign- 
ment and job sheets and by scoring 85 percent on the unit test. 

SPECIFIC OBJECTIVES 

After completion of this junit the student should be able to: 

1. Match terms related to offset press operating procedures with the correct defini- 
tions. 

2. Select true statements concerning essential safety precautions. 

3. List two reasons why efficient press operation is important. 

4. Select offset press operator control functions. 

5. Match control features wrth the press system in which they are located. 

6. Indicate the sequence of how paper pa§$is through a typical offset press. 

7. Compare control feature? of offset presses. 

8. Demonstrate the febiltty lo: 

a. Set up th&sheet control systems. 

b. Set up the image control systems. 

j c. Operate an offset press from setup of systems through printed sheet delivery, 
d. Wash up an offset press. 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



SUGGESTED ACTIVITIES 



Provide student with objective sheet. 

Provide student with information, assignment, and job sheets. 
Make transparency.' 

/ 

Discuss unit and specific objectives. 

Discuss information and assignment sheets. 

Demonstrate and dtscitis the procedures outlined in the job sheets. 

After completing Job Sheet #1 the student could be given various kinds of stock 
(including envelopes) and various sizes to run for gaining some proficiency in 
controlling paper through the press. 

After Job Sheet #2 the student may be assigned Job Sheet #4 with 3II students 
rotating these two job sheets to insure that each student experiences Jmage 
control systems preparation and wash up during a short time span. v 

After completion of Job Sheet #3 variations in the use of operator skills may be 
given by considering job order assignments in the following areas: 

A. Types of plates 

r 

1. Paper 



2. Electrostatic 




3. Photo-direct 

a 

4. Metal , 

B. Types of paperstock 

1. Onionskin or manifold 

2. Bond 

3. Book (Coated and uncoated, text) 
4 I ndex 

5. Cover 

6. • Card 

7. Envelopes 



8. Carbonless 

9. Gum label 

10. Adhesive backed label 

C. Sizes of stock (from minimum to maximum) 

D. Colors of Ink (1,2, 3, 4) 

E. Ink coverage 

1. Uniform 

* 2. Light . . 

3. Heavy 

4. Varying 

5. Halftones and/or solids 

F. Image position 

1. Loose register 

2. Tight register 

3. Duotone 

4. Overprint colors 

5. 3-color 

6. 4-color 

7. Print front and back 

8. Work and turn 

9. Work and tumble 

Instructor should discuss and demonstrate the press accessories and attachments 
available \n the shop such as powder spray, ink, agitator, automatic blanket 
washer, second jcolor unit, perforating and numbering unit, and envelope feeding 
unit. 

TNSTRUCTIONAL MATERIALS 

Included in this unit: 
A. Objective sheet 
EL Information sheet 
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C. Transparency Master 1 --Sequence of How Paper Passes Through a Typical 
Offset Press 

D. Assignment Sheet #1 -Compare Control Features of Offset Presses 

E. Job sheets 

1 . Job Sheet #1 -Set Up the Sheet Control Systems 

m 

2. Job Sheet #2-Set Up the Image Control Systems 

3. Job Sheet #3-Operate an Offset Press From Set Up of Systems 
Through Printed Sheet Delivery 

4. Job Sheet #4--Wash Up an Offset Press 

F. Test 

G. Answers to test 
References: 

A. ATF Chief 15-17 Operator's Manual. Whittensville, MA: American Type 
Founders, 1973. 

B. Models 350 and 360 Offset Duplicators Operating Instructions. Chicago: 
A.B. Dick Company, 1973. 

C. Teachers Guide for Training Offset Duplicator Operators. Cleveland 441 17: 
Addressograph-Multigraph Corp., Educational Division, 1966. 

D. Davidson Dualith Operator's Manual. Nashville 37202: Davidson Division, 
American Type Founders Company, Inc. 

i 

E. How to Be a Smooth Operator. St. Paul, MN 55101 : 3M Company, Printing 
Products Division, 1964. 

\ 

F. Easy Does It. St. Paul, MN 55101: 3M Company, Industrial Graphics 
Department, Printing Products Division. 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



INFORMATION SHEET 



< 



(NOTE: This unit is developed on the premise that 3ll types of offset presses possess the 
same basic systems which serve the same basic functions, have the same basic controls and 
produce the same basic end product; therefore, the basic operation procedures are similar 
for all types of offset presses.) \ 

I. Terms and definitions 

A. Feed table extensions-Movable metal plates which attach at right angles to 
the feed table surface to extend its height^and allow open space to accom- 
modate the side and back paper guides when the feed table is at top position 

B. Hand wheel-A wheel l>n the operators side of a press which allows the 
operator to turn the press through its cycle by hand 

C. Paper bail-A thin, narrow, long metal itrip attached to the delivery system 
which aids in controlling the delivery of a sheet to the receiving tray 

D. Night latch-A position of slight separation of the rollers in the ink and 
dampening systems used when the press i^not operated for a period of time 
to prevent flat stripes from forming on roller surfaces 



Setoff-A condition caused by wet 



Ink from the image on the surface of 



one sheet rubbing off onto the surface of the next sheet in contact with the 
image 

F. Blanket wash-A petroleum base sojv&nt prepared for washing rubber offset 
blankets and rollers; used for genfiSn press clean up 

G. Etch-A solution to condition the surface of an offset plate in the nonimage 
area to be more water receptive 

Essential safety precautions 

A. Hair should be kept up 

B. . Loose clothing should be avoided or bound up 

C. Jewelry such as bracelets, watches, rings, necklaces, etc. should be removed 
before operating a press 

D. Dust cover and safety guards should remain in place for operation 

E . Press should be stopped to: 

1 . Use tools for adjustments ^ 



(NOTE: Always remove tools from press.) 
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INFORMATION SHEET 

2. Make hand adjustments on moving parts 

3. Wipe or clean with a rag 

4. Lubricate any part 

5. Clear paper jams 

6. Leave press area 

F. One designated operator should have hands on the press at any one time 

G. Specific permission or assignment should be received before press is operated 

H. Rags should be folded rather than wadded in fiand for cleaning 

i 

I. Dirty rags should be placed in a metal container 

J. Operator's manual should be read before press is operated 

K. Press work area should be kept free of trash and clutter 

L Inspect and turn press with the hand wheel at least one revolution before 
starting drive motor 

M. Electrical connections should be in full contact and free of frayed or broken 
insulation 1 

N. Ventilation of fumes should be good in the press area 

0. Flammable liquids should be stored in designated, protected area 

III. Two reasons why efficient press operation is important 

i A. No income is received unless printed sheets are delivered from the press 

B. Reduced profit potential results from inefficient use of time, ^juipment, and 
materials 

IV. Offset press operator control functions 

A. Control paper 

1. Feed 

2. ^Register 
*3. Delivery 

B. Control ink to plate image s 
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INFORMATION SHEET 

C. Control water to plate nonimage area 

D. Control image transfer quality 

1. Plate to blanket 

i 

2. Blanket to paper 

E. Control press wash-up 

c 

F. Maintain safe and orderly work area 

G. Complete job order records for press operation 
Typical operator control features located on an offset press 

A. Feeder system 

1 . Feed table raise/lower crank 

2. Paper feed guides 

3. Stack height regulator 

t 

4. Vacuum control 

5. Air-blast (blower) control 

6. Sheet separators 

7. Pull-out roller pressure 

8. Double sheet detector 

B. Register system 

1. Sheet control wheels 

2. Sheet hold down strips 

3. Side register guides (including jogger) 

4. Paper stops 

5. Feed roller pressure 

6. Feed roller timing 
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Delivery system 

1. Ejector unit for tray and receding stacker 

a) Rollers 

b) Rings 

2. Paper turning wheels for chain delivery 

3. Stacker raise/lower crank 

4. Stacker lowering speed control 

5. Paper delivery guides (including jogger) 
Cylinder system 

1. Handwheel 

2. Plate position 

3. Plate to blanket pressure 

4. Blanket to impression cylinder pressure 

5. Vertical image position 
Dampening system 

1. Fountain solution (mixing) 

2. Water feed control lever 

3. Water form roller on/off knob 

'4. Water ductor roller on/off control 

(NOTE: Some small presses feature a single lever control which allows 
the operator to contact water rollers to platen contact ink rollers to 
plate, transfer image to the blanket cylinder and start feeder system 
with the movement of one lever.) 

Inking system 

1. Ink fountain adjusting screws ! 

2. Ink feed lever 

3. Ink form roller on/off knob 

4. Ink ductor roller on/off control 
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Sequence of how paper passes through a typical offset press (Transparency 1) 

A. Paper placed on feed table 

B. Feed table raises automatically 

C. Sheet separators and air blowers separate sheets 

D. Sucker tube lifts paper, moving it to pullout rollers 

E. Pullout rollers move sheet to register board 

F. Double sheet detector prevents more than one sheet from going to register 
system 

G. Several moving tapes carry paper along register board 

H. Balls and metal strips hold paper down on tapes 

I. Stop fingers halt sheet for register to side position and for timing of feed 
into cylinder grippers; they move up and down 

J. Feed rollers move sheet into cylinder grippers 

K. Cylinder grippers grip sheet and guide it between impression and blanket 
cylinders 

L. Image transfers to paper from blanket by^ pressure from the impression 
cylinder 

M. After holding the sheet for less than one revolution the cylinder grippers 
open 

N. Strippers separate the paper from the impression cylinder 

(NOTE: On chain delivery systems the paper is transferred from cylinder 
grippers to chain grippers at this point.) 

0. Ejector wheels guide the paper into receiving tray or stacker 

P. Receiving tray or table (jogger) holds sheets 

\ 



Sequence of How Paper Passes 
Through a Typical Offset Press 
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1. Paper placed on feed table. P ^ 

2. Feed table raises automatically. 

3. Sheet separators and air blowers separate sheets. 

4 Sucker tube lifts paper, moving it to pull out rollers. 

5. 'Pull out rollers move sheet to register board. 

6. Double sheet detector prevents more than one sheet from going 
to register system. 

7. Several moving tapes carry paper along register board. 

8. Balls and metal straps hold paper down on tapes. 

9. Stop fingers halt sheet for register to side position and for timing 
of feed into cylinder grippers; stop fingers move up and down. 



10 Feed rollers move sheet in to cylinder grippers. 

1 1. Cylinder grippers grip sheet and guide it between impression and blanket 
cylinders. 

1 2. Image transfers to paper from blanket by pressure from the impression 
cylinder. " - / * 

13. After holding the sheet for less than one revolution the cylinder * 
grippers open. , - 

14. Strippers separate the paper from the Impression cylinder. (NOTE: on 
chain delivery systems the paper is transferred from cylinder grippers 

to chain grippers at thirpoint) ' 

1 5. Ejector wheels guide the paper into receiving tray or stacker. 

1 6. Receiving tray or table (jogger) holds sheets. * 

* o 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



ASSIGNMENT SHEET #1-COMPARE CONTROL FEATURES OF 

OFFSET PRESSES 



Directions: Compare the control feature of several small presses. Go to school shop area, 
visit printing firms or departments, or use pictures of the four popular small presses in use 
by industry included with this assignment. 

1 . Make a list of similar control features found on all presses. 

(NOTE: Manufacturers sometimes apply different names for similar features.) 

2. Make a second list of control features unique to each press. 

3. Turn the lists in to the instructor. 
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ASSIGNMENT SHEET #1 

4 Popular Duplicators 



ATF CHIEF 
Modal 15 




Minimum Sheet Size 
Mammum 

Sheet Size 
Paper Waightt 



Maximum 

Printing Area 
Gnpper Margin 
Plata Size 
Plata Thickness 
Blanket Size 
Blanket Thickness 
Spaed Range 
■% 

Feedlar Capacity 
Delivery Cepecih/ 
Drive Motor 
Pump Motor 
Length 
Width 
Height 
vVe<ght 
Inking Unit 
Dampening Unit 



11 x 15 
1 1 lb Manifold 
to 2 ply card 



9*4 x 13*4 
1 to < >i 
10 x 15 
006 

10 x 15*u 
065 
4500to 
9000 IPH 

21*4 

' iHP 
' i HP 
61 
28 
50 
740 lbs 
10 Rollers 
,4 Rollers 



ADDRESSOGRAPH 
MULTIGRAPH 
Model 1250 




A B DICK 
Model 360 




Minimum Sheet Size 
Maximum 

Sheet Size 
Paper Weights 

Maximum 

Printing Area 
Gnpper Margin 
Plate Size 
(late Thickness 
Blanket Size 
Blanket Thickness 
Speed Range 

Feeder Capacity 

Delivery Capacity 

Drive Motor 

Pump Motor 

Length 

Width 

Height 

Weight 

Inking Unit 

Dampening Unit 



3 x5 


Minimum Sheet Size 3x5 


- Minimum Sheet Size 3" x 5" 




Maximum 




■ Maximum 




11 x 14 


Shaet Size 
Paperweights 


11x15 


\ Sheet Size 


IIV4 x 17" 


13 lb to 


8 lb Manifold 


taper Weights 


12 lb bond to 


1101b 




to 6 ply card 


\ 1 10 lb index stock 




Maximum 




, Maximum 




9' i x 13 


Printing Area 9 


'4 x 13 or 14 


Printing Area 


10' i x 16' 1 




Gnpper Margin, 




Gnpper Margin 


10S x 18»/i 


10 x 15 J 'i 


Plate Size 


10 x 16 


Plate Size 


006 


Plate Thickness- 


004 to 006 


Plate Thickness 


006 


10" x 15 


Blanket Size 


10 x 16 


Blanket Size 


10*« x 18" 


065 


Blanket Thickness 


064 


Blanket Thickness 


065' 


5 000 to 


Speed Range 


5 000 to 


Speed Range 


4 500 to 


10000IPH 




10 000 IPH 




9 000 IPH 


20 


Feeder Capacity 


24 


Feeder Capacity 


20' 


2 


Delivery Capacity 




Delivery Capacity 


2 


' 7 HP 


Drive MPtor 


1 4 HP 


Drive Motor 


V, HP 


1 )HP 


Pump Motor 


1 iHP 


Pump Motor 


l 3 HP 


60 


Length 


64 


' Length 


46" 


27' 2 


Width 


34 


Width 


28" 


48 


Height 


57 


i Height 


52 


640 lbs 


Weight 


710 lbs 


. Weight 


611 lbs 


to Rollers 


Inking Unit 


9 Rollers 


, lnktng& Water 


12 Rollers 


4 Rollers 


Dampening Unit 


4 Rollers 







Tha above spacifications are 'or oas/C companson purpose$.only For additional standard and optional variations 
ptaasa consult tha individual manufacturars 



(Courtesy Industrial Graphics Department, Printing Products Division, 3M Company) 
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A. B. Dick Model 360 



Aquamatic night latch 

handle A t t . 

Aquamatic control 



Aquamatic lock-out latch 



Ink fountain roller 
knob 



Form roller control 
knobs 



Hand wheel 

Motor drive and vacu 
pump switches 

Speed control 



Receiving tray 



Buckle control 

Air control 
Vacuum control 



Fountain solution trough 

Operation control lever 



Master cylinder 
Vertical copy adjusting lock 

Blanket cylinder 

Copy counter 

Paper feed lever 




Table release 



_ Paper stack height 
adjustment 



Feed table 



Paper elevator crank 

Paper guide crank 

(Courtesy A. B. Dick Company) 
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Addressograph Multigraph Model 1250 

Machine Features 




ASSIGNMENT SHEET #1 



Addressograph Multigraph Model 



Machine Controls 



INK FOUNTAIN 
ROLLER KNOB 

INK FORM ROL1ER 
CONTROL KNOBS 



REFELEX CONTROLS 

REPELEX FOUNTAIN ROLLER KNOB * V 

REFELEX FORM ROLLER CONTROL KNOB 



SINGLE LEVER CONTROL 




SFEED CONTROL 



(Courtesy AM international, Inc.) ® 



erJc 



r /> 
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Davidson Dualith 500 



DAM POM TE Fom ROLL LE^ER ' INK FOW ROLL LEVER -^INK DUCTOR CONTROL LEVER 

, INK FLOW* CONTROL LEVER 



DAM PORT TE FLOW 
CONTROL LEVER 



DAM FORI TE - 
FOUNTAIN KNOi 




PNFUMAtlC RFC ED INC 

pi tE inner f 



PILE JOGCFR HANDLE 



feeder crank "Handle 



ELEVATOR TABLE 
HANDLE RELEASE 



POP CONVEYOR TABLE 
RELEASE LEVER 



SUCTION CONTROL 
VALVE 



BLW CONTROL VALVE 



VARIABLE SPEED 
CONTROL KNOB 



ELEVATOR TABLE 



SIDE OF MACHINE 



ICot/rtesy Davidson Division, American Type Founders, Co., Inc.) 
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ASSIGNMENT SHEET #1 

Davidson Dualith 500 




ASSIGNMENT SHEET #1 



Davidson Dualith 500 




BACK OF MACHINE 



(Courtesy DavitJson Division/ American Type Founders Co., Inc.) 
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« 

Operating Controls on Chief 15 

and Chief 17 
(Delivery End) 




(Courtesy American Type Founders Co., Inc.) 



V 



1 

r i 
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Operating Controls on Chief 15 

(Left Side) 



Dimpinir Fountain 
Roller Control Knob 



Dampmir ind Ink Form 
Roller Control Lever 



Hindwhttl 



Dimpinir Volume 
Control 



Auxiliary Dimpinir Form Roller Control Knob 
Verticil Positioning Control Knob 

Automata Mmuil Plete-To-Blmket 

Copy 




Pipir Stick Bick Guide 
Left end Right Peper Steck Side "Guides 

i 



Peper Pletform 



Peper Pletform Hendwheel 



(Courtesy American Type Founders Co., Inc.) 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 

JOB SHEET #1-SET UP THE SHEET CONTROL SYSTEMS 



Tools and materials 

A. Standard tools for specific press being set up 

B. Paper stock, 8 1/2 x 11 

C. Operators manual for specific press being used 
Procedure 

(CAUTION: Do not make adjustments on press while it is running.) 

A. Check with instructor before beginning this job sheet 

B. Set up feeder system 

1, Position front guides for width of paper to be fed so sheet is centered 
sideways on the feed board 

2. Set feed table extertsions to support paper pile 

(NOTE: Folding the sheet in half twice will divide it into fourths. Place 
the feed table extensions, the sheet separators, and the suckfer tubes 
approximately at the 1/4 and 3/4 points. See Figure 1.) 

FIGURE 1 % 1/ 2 3/ 4 

' 1 ' 

i l 
1 i 



Fold Fold Fold 

: : ■ ; 

Sheet of paper 



3. Place the support board for 4ie paper pile on top of the feed table 
extensions ^ 

(CAUTION: The support board should not protrude so as to hit the 
paper guides as the feed table reaches its top position.) 




- JOB SHEET #1 

4. Move the sheet separators to the 1/4 and 3/4 points (as determined 
by folding the sheet twice) of the gripper edge of the stock being 
run 

(NOTE: Some small presses have fixed position sheet separators.) 

5. Place stock to be run on the feed table support board ( 

6. Raise feed table so top of pile is near the top feed position 
^7*£ Pbstion the feeder side guides to touch the paper pile 

(NOTE: Make sure the sheets are square against the frcyj^guides.) 

8. PJace back paper guide to hold sheets imposition against front guides 
(NOJE: The back guide r^ust not bind the sheets.) 

9. Move sucker tube(s) to a position in line with the sheet separators 

(NOTE: Some small presses have fixed position sucker tube sockets 
so the sucker tubes may be moved to alternate positions.) 

10. Slide pull out rollers to position near sucker tubes < % 

11. Set stack height for weight for stock being -fed 

a) Turn press on m 

b) Allow stack to feed to pre set height 

c) Turn press off 

d) Turn handwheel *until sucker tubes are in the down position 

e) v Observe the distance from the bottom of the sucker tube to 

the top of the stack V * * * % 

1) 1/8" space is 'recommended for light weight stocks (16 ■ 
pound or 20 pound Bond or lighter) 

2) 1/16" space is recommended for heavier weight paper 

3) Touch is recommended for heavier card and cover stock 

f) Adjust stack height regulator to change distanc^brtween sucker 
> - tube and stack if needed 

g) ^ower paper pile slightly by using hand crank if stack height 
. reguletor setting is changed 

h) Repeat steps a Vhrough f u/til desired setting is obtained 

: \ 

■ 01 



GIN - 89-A 



J0BSHE€T#1 

12. Adjust the air blast to separate the tdp six or eight sheets when the 
sucker tubes are in the up and forward position and the stack is at top 
position 

1 3. Adjust the vacuum to pick up onlyV)ne sheet 

(NOTE: A final seeing of vacuum cannot be complected until the 
press is setup for register and delivery\and sheets are fed continuously.) 

14. Adjust double sheet detector 

(NOTE: Small presses which feed directiy into the cylinder grippers 
from the feed table do not normally have, a double sheet detector.) 

a) Fold a narrow strip of the stock to be\ed so that one end pro- 
trudes about an inch 

b) Slide that folded strip under the detector\and adjust for the 
passing of one sheet and the stopping or deflecting of two or more 
sheets 

15. Check puilout roller pressure «, * 

a) Insert a sheet of stock to be run between the puilout rollers 

/*■* 

b) Pull the sheet from between the rollers by hand 

(NOTE: A steady resistance should be noted as the paper slides 
from between the rollers.) 

C. Set up the register system 

(NOTE: Some small presses do not have a register board; registration is 
controlled by the sheet position on the feed table and the amount of sheet 
buckle as the paper is fed directly into the cylinder grippers.) 

1. Turn bandwheel until the jogger guide moves to its inward position' 

2. Move jogger guide to the desired final sheet position 

3. Place a sheet of paper from stock to be run on the register board 
against the jogger side guide and front paper stops 

4. Position the movable, fixed position side guide to hojd sheet^jn place 

5. Move conveyor tapes to carry the sheet flat and for best travel of the 
paper ' * 



o - • 
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6. Place paper hold down strips over conveyor tapes close to outer edges 
of sheets and side" guides 

7. Set paper control wheels or balls to aid in movement, positioning 
and retaining of the sheet for movement into the cylinder grippers 

(NOTE: Running one or more wheels just off the trailing edge of 
the sheet at the paper stop position will prevent any bounce and 
will help hold each sheet in exact position.) 

8. Adjust feed roller pressure if thickness of stock varies from previously 

run sheet 
f 

(NOTE: Check with instructor, then see operator's mahual for specific 
press being set up.) 

Set up the delivery system 

1. Tray delivery 

a) Position the receiving tray guides so sheet will be jogged as it is 
received and held in a straight stack 

b) Position ejector rollers to run close to the side edges of the sheet if 
possible 

(NpTE: If ejector rollers must pass through an image areator 
proper sheet delivery they must be coated [dampened] cgrfffiu- 
ously to prevent streaking; check with instructor.) 

c) Move ejector rings to control any troublesome curl in the delivered 
sheets 

. (NOTE: To prevent paper jams sheets must be removed frequently 
after press run begins; most receiving trays will hold a ream 500 
sheets of light weight paper, i.e., up to 20 pound bond.) 

<* 

d) . Move the paper bail to" aid in receiving and stacking the delivered 

sheets 

2. Chute delivery with receding stacker 

a) Position receiving table guides so sheet will be jogged as it is 
received and held in a straight stack 

b) $et the ejector rollers to run as close to the side edges of the sheet 
as possible 

(NOTE:- If ejector rollers musf-pass through an image area for 
proper sheet delivery they must be coated or dampened continu- 
ously to prevent streaking; check with instructor.) 

'J3 
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c) Move ejector rings to control any troublesome curl in the delivered 
sheets 

d) Raise delivery table to highest point # 

e) Allow 100-150 sheets to be delivered before engaging the stacker 
lowering mechanism 

(NOTE: Large quantities of stock may be stacked before stock 
must be removed from the delivery table; to prevent ink from 
the image on the front of the stacked sheets from setting, off 
on the backs of the sheets, stock should be removed in whatever 
quantities are necessary.) 

Chain delivery 

a) Position paper turning guides or wheels for width of stock < 

(NOTE: Sometimes the turning guides will streak a heavily inked 
image area, so they should be positioned accordingly.) 

b) Raise the delivery table to the highest point 

c) Move paper guides and joggers to straighten and hold the delivered 
sheets 

t 

d) Allow 100-150 sheets to be delivered before engaging the delivery 
table lowering device 

(NOTE: Since large quantities of stock may be stacked before 
stock must be removed from delivery table notice should be 
given to prevent ink from the image on the front of the stacked 
sheets from setting off on the backs of the sheets; stock should be 
removed in whatever quantities are necessary.) 



r 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



JOB SHEET #2-SET UP THE IMAGE CONTROL SYSTEMS 
Tools and materials 

A. Standard tools for specific press being set up 

B. Ink as specified by instructor 

C \ Fountain solution as specified by instructor 

D. Offset plate s 

E. Shop towel (rags) 

F. Operator's manual for specific press being set up 
Prq£edure 

A. Check with instructor before beginning this job sheet 

B. Set up inking system 

. 1. Replace rollers which have been removed from press 

2. Turn off all night latches 

3. Turn off ink form rollers , 

,4. Add limited quantity of ink to ink fountain N 

(NOTE: The type of ink used will be determined by the type of equip- 
ment, the type of water system, the type of stock, and other require- 
ments; see job order or talk to the instructor.) 

5. Contact ink ductor roller to ink fountain roller 

6. Rotate ink fountain roller while adjusting the ink fountain screws until 
an even flow of ink is obtained between the ink fountain and ductor 
rollers 

7. Piace single lever control in appropriate position 

(NOTE: The single lever control is usually in the "off" or "neutral" 
position during the inking procedure,) 

8. Turn on press 

9. Turn on ink feed 

■ 

10. Run ink to system until an even velvety appearance shows oh all 
ink rollers 
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11. Turn off ink feed 

(NOTE: After initial inking, the quantity, of ink fed to^the system will 
depend on that required to cover the image area of the plate.) 

12. Turn off press 

Set up dampening system 

1 . Replace rollers which have been removed from press 

2. Mix fountain solution 

/ 

(NOTE: Basic dampening chemistry, is covered in unit number IV. 
See instructor for specific usage.) 

3. Add fountain solution to water fountain 

(NOTE: On small presses with integrated ink and water Systems only 
the water feed setting needs to be made after water is put in the fountain.) 

4. Contact water ductor roller to water fountain roller * 

5. Rotate wateP fountain roller until ductor roller is soaked with fountain 
solution , 

6. Turn on pr^ss 

7. Turri on water feed * 

8. Run press until water form roller cover is damp 

{NOTE: Water form roller cover should not be wet enough to squeeze 
visible moisture from its surface.) 

9. Refer to instruction manual or instructor for initial dampening proce- 
dure for "bare back" water rollers 

Set up the cylinder system 

1. Clean plate cylinder surface if needed 

(NOTE: On presses where the plate does not cover the full cylinder 
surface the surface should be kept water receptive by deaning and 
applying plate etch.) 

2. Move plate cylinder head clamp to a square, centered position 

3. Clean impression cylinder surface if needed 

(NOTE: The impression cylinder suTface should be kept as ink repellent 
as possible.) 
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4. Clean blanket surface with blaril^t wash \ 

5. Wipe blanket surface dry * 

* * 

6. Attach plate to plate 4 cylinder 

a) Place gripper edge of plate in head clamp or on its pins 

b) flotate press by hand as plate is pulled around cylinder to attach 
tail damp * * 

(NOTE: Plat^ should fit .parallel to edge of plate cylinder and be 
held taut around cylinder surface.) 

- c) Plate must be clean 

d) Plate must have been coated with preservative 

7. (Jlean impression cylinder surface if needed 



j 
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Gf-FSET PRESS OPERATING PROCEDURES 
\ « . UNIT III 



JOB SHEET #3-OPERATE AN OFFSET PRESS FROM SETUP OF ' 
SYSTEMS THROUGH-PRINTED SHEET DELIVERY 

(NOTE: Th6 ^plication of this job shtet may be made to include the following variations 
to afford student experience with: 1. different types pf plates: paper, electrostatic, photo' 
direct) and metal; 2. varying types of stock: onionskin, bond, coated book, unpoated book, 
text, indfex, cover, card, % carbonless, gumJab^adhesive Backed label, envelopes, and others; 
3. different sizes of stock from minimum to- maximum for a specific press; 4. printing one, 
two, three, or four -colors of Ink"; 5: variety of ink coverage requirements: uniform, light! 
heavy, varying, halftones or Solids; 6* different Image position requirements: loose register, 
tight register, print-front and back, work and turn, work and tunpbte; and others the instruc- 
tor m£y. include.? 4 4 , . « J . 



Tools and materials 

A. Standard tools for specific press being set up / 

B. f Paper stoc^ (size specified by instructor) 
& Ink (specified by instructor) 

D. Fountain solution (specified by instructor) 

E. Offset plate 

F. Shop towels (rags) 

G. Cc^tpn pads , 

H. Blaaketwash* 4 . 
\. Plate etch - " 
Procedure 

A. 1 Check with instructor before beginningtfiis job sheet 

B. Set up shefct control systems (see Job Sfieet #1) 

C. Set up image control systems (see Job Sheet #2) 

D. Load stock to be, run on feed table r 

E- Position image on sheet being- run to job specifications and set cylinder 
pressures 

(NOTE: This procedure is called "make ready.") 
't. Premoist^h plate - 
' 2. Turn on press 
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3. Turn on water form roller I 

4. Turn on ink form rollers 

5. Make image impression from plate to blanket * ^ 
* . (NOTE: Contact for three or four revolutions is usually enough.) 

6. Turn on air and vacuum r . ^ 4 

i 

7. Turn on feed lever 

: (NOTE: Some small presses start feeding paper when vacuum is turned 
on.) * j 

* 

8. Allow two sheets to feed 

9. Turn off feed lever 

(NOTE: Some small presses stop feeding only when vacuurj/ is turned 
off.) 

10. Turn off air and vacuum » 

r 

11. Turn off ink form rollers . « 

1 2. .Turn off water form rollers v 

(NOTE: On small presses with integrated ink and water systems there is 
no separate water form roller.). 

13- Turn off press 

14. Chpck ptositio» of image • 

a) -For squareness m f 
j b) Vertically (relative to gripper edge of sheet) 
c) Horizontally (relative to sifle guide edge of sheet) 

15. Change image position as required * • 

* a) ' Squareness 4 m - 

if Release plate tail *clamp*then angle plate around cylinder 
by adjusting angle of head clamp then reinsert tail clatnp 

j 2) For presses with adjustable drpp guides, the sheet arfgle 
position may be changed by moving these guides . - 
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\ , 

b) Vertical- Adjust plate or blanket cylirlder setting using vertical 
image position control knob 

C) Horizontal -Move paper on feed table and/or register board side to 
side 

16. Clean and dry blanket ^ 

17. Repeat steps 1 through 16 until image is in position as specified by job 
order ■* 

18. ' Evaluate image cfuality for proper impression settings 

« 

(NOTE; Observe image on blanket first. Image should be sharp with 

good ink coverage.) 
• • * 

" a) Plate to blanket 

b) Blanket to paper . ; / 

/ ' v 

(NOTE: If the thickness of the plate being used is different 
from, the previous plate then plate to blanket pressure setting must 
be changed. If a lighter or heavier stock is being fed than the 
h previous sheet then the pressure setting from blanket to impres- 
sion cylinder will need tp be changed.) 

J * . 

19. Change cylinder pressures as required 

a) ^ Plate to blanket (See operatpr's manual) 

b) t Blanket to impression cylinder (Se^perator's manual) 
Complete- press run • 

1 . Set sheet cou nter to 0 

2. Repeat steps E1 |ppugh E7 to begin run 

3. Turn on ink feed « ^ 9 ^ 

4. fleset ink fountain for'ink flow ta meet image requirements as press run^ 
progresses and maintain ink supply in fountain * . 

t . % 

5. Remove paper from receiving tray or stacker as required 

(NOTE: Because of the condition of set off ^or delivery difficulties, 
, some stocks must be removed more frequently in smaller quantities' 

6. Maintain fountain solution level in fountain and piomtor distribution to 
plate f 
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7. Remove a printed sheet from the delivery system periodically for 
inspection 

(NOTE: Do not stop press.) 

8. Make necessary adjustments to maintain image position and quality 
and to control paper feed and delivery throughout the press run 

9. Follow steps E9 through E13 at the end of the press rum 

10. Remove last of printed sheets from delivery system 

11. Remove plate 

12. Clean plate (front and back) 

13. Prepare platp for storage by'applying gum to image side(s) 

14. Clean plate cylinder and coat with plat* etch 

15. Clean and dry blanket 

16. Clean impression cylinder 



GIN 101-A 



OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



~ET #4--WASH UP AN OFFSET PRESS 
Tools and materials 

A. Standard tools for specific press being washed up 

B. , Blanket wash *■ 

C. Cleanup mats or wash up attachment 

D. Shop towels (rags) 

E. Ink knife 

F. Cotton pads 

G. Plate cleaner 

H. Plate etch 
Procedure 

(NOTE: Ink and water rollers in integrated systems will clean up together with 
cleanup mat or washup attachment, bare back water roller* must be cleaned 
separately from ink rollers.) 

A. Check with instructor before beginning this job sheet 

(NOTE: If press has been left in night* latch position, night latches must be 
turned off.) 

B. Clean water system first 

1. Remove fountain bottle 

2. Drain water from fountain 

3. Remove covered water form-'roller 

C. Remove ink from ink fountain * 4 ' 

1. Use ink knife being careful not to scratch ink fountain roller 

2. Use two two inch (approximate) strips the width of the ink fountain 
blade cut from used cleanup mats or other card stock 

<m 

a) Slide one cardboard strip against the fountain blade underXjtajnk 
until it touches the fountain roller 
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. b) Slide the second cardboard strip against the fountain roller -surface 
thrguoMhe ink until it touches the first cardboard strip 

c) Lightly squeeze the two cardboard strips together,and lift the ink 
t out bf the fountain s 

(NOTE: Lift the ink out slowly while folding the ends of the 
card strips toward eatftf other to prevent dripping ink on press or 
floor.) 

3. Discard ink by carefully folding inside several sheets of old stock 
D. Clean ink fountain unit 
— B y r e mov i ng from pr e ss 



a) Remove fountain from press 

b) Clean ink fountain with blanket wash\ 

c) Clean ink fountain' roller and ink ductoiVoller 

eel 



1) Rotate the press by turning handwh^el to contact ink foun- 
tan and ductor rollers 

2) Turn rollers together and clean with blanket wash 

3) Remove ductor roller v 

4) Clean ends of both rollers 
2. By leaving on press 

a) Place cotton pads soaked with blanket wash qn fountain blade 
against fountain roller 

b) Turn on ink feed to highest setting 

c) Finish press wash up procedure through step P 

d) Remove ink fountain 

e) Clean ink fountain 

f} Clean «nd§ of ink fountain roller and ductor roller 

g) Proceed with) press wash up procedures (Steps Q-Y) 
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Attach clean up mat 

1. Insert one end of mat in the head clamp like an offset plate 

2. Attach tail clamp 

3. Do not tighten tail clamp screws 

(NOTE: If a wash up attachment is used for cleaning the rollers the 
procedure will depend on the type of attachment; check with the 
operator's manual or the instructor.) 

Turn on press 

Slow the press to slowest speed 

Check on/off position of ink form rollers 

c 

1. With single lever control form rollers should be injtw "on" position 
and lever in "neutral" or "off" position 

2. Without single lever control form rollers should be in the "off" position 
Apply small quantity of blanket wash to the top ink rollers 

Place ink form rollers against cleanup mat 

1. With single lever, move lever to ink position 

2. Without single lever, move form roller knobs to "on" position 

Add blanket wash in small quantity as ink and blanket wash are absorbed 
by cleanup mat 

Repeat step K until cleanup mat is near saturation 
Move ink form rollers from against cleanup mat 

1. With single lever, move lever to "off" or "neutral" position 

2. Without single lever, move form roller knobs to "off" position 

(NOTE: Form rollers should not be turned off until blanket wash 
is absorbed from rollers sufficient to prevent dripping when press is 
stopped.) 

Turn off press- 
Remove cleanup mat 

(NOTE: Cleanup mats may be used once on each side but must be allowed 
to dry in between.) 

♦ 

1" * 
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P. Repeat steps E through 0 until ink rollers appear clean 

Q. Clean ends of ah rollers 

R. Wipe all rollers with blanket wash, then dry 

(NOTE: Sometimes rollers need to be removed from press for proper wiping.) 

S. Cledn plate cylinder with water base cleaner, then apply film of plate etch 

T. Clean blanket with blanket wash, then dry ^ 

U. Clean impression cylinder with waterbase cleaner, then apply film of plate 
. etch 

V. Replace all rollers which have been removed from press 

W. Replace ink fountain 

X. Set press in night latch position 

1. Place all controls in "off" position 

2. Separate roller surfaces 

Y. Clean ink from side frames, side covers, control levers and knobs, and 
floor around and under press 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III 



NAME 

TEST* 

1 . Match the terms on the right with the correct def intions. 



\ a. 
\ — 


Movable metal plates which attach at right 


1. 


Paper bail 




angles to the feed table surface to extend its 






height and allow open space to accommodate 


2. 


Nigh%latch 




the side and back paper guides when the feed 






table is at top position 


3. 


Feed table 
extensions 


* b. 


A wheel on the operator's side of a press 


4. 


Hand wheel „ 




which allows the operator to turn the press 




through its cycle by hand 


5. 


Blanket wash 


c. 


A thin, narrow, long metal strip attached 


6. 


Setoff 




to the delivery system which aids in conVbl- 


i 


ling the delivery of a sheet to the receiving 


7.' 


Etch 



tray ' . 

d. A position of slight separation of the rollers in 

the ink and dampening systems used when the ' 
press is not operated for a period of time to - 
prevent flat stripes from forming on roller 
surfaces 

e. A condition caused by wet ink from the 

image on the surface of or\e sheet rubbing 
off onto the surface of the next sheet in 
contact with the image 

f. A petroleym base solvent prepared for wash- 
ing rubber offset blankets and rollers; used for 
general press clean up 

g. A solution to condition the surface of an 

offset plate in the nonimage area to be more 
water receptive 

2. Select true statements concerning essential safety precautions by placing an "X" in the 
appropriate blanks. 

a^ Hair should be kept up 

b. Loose clothing should be avoided or bound up 



_c. Jewelry such as bracelets, watches, rings-, necklaces, etc. should be removed 
before operating a press 
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_d. Dust cover and safety guards should remain in place for operation 
e. Press should be stopped to: ' 

1 ) Use tools for adjustments 

2) Make hand adjustments on moving parts 

3) Wipe or clean with a rag 

4) Lubricate any part 

5 ) Clear paper jams 

6) Leave press area 

J. One designated operator should have hands on the press at any one time 

_g. Specific permission or assignment should be received before press is operated 

» 

_h. Rags should be wadded rather than folded in hand for cleaning 
j. Ditty rags should be placfed in a cardboard trash box 
j. Operator's manual shotild be read while press is running 
k. Press workarea should be kept free of trash and clutter 



J. Inspect and turn pj-ess with the'hand wheel at least one revolution, before 
starting drive motor 

m. Electrical connections should be in full contact and free of frayed or broken 
insulation 



j n. Ventilation of fume* should be good in the press area 



o. Flammable liquids should be stored wherever there is roomrfor them 

( 

wkiY eff ic 



3. List two reasons wt*y efficient press operation is important. 



b. 



; | S 

4. Select offset press operator control functions by placing an "X" in the appropriate 
blanks. 

»». 

a. Control ink to plate image 

b. Control water to plate irr^e area 

c. Complete job order records for press operation 
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_d. Control press wash-up 
e. Maintain safe and orderly work area 



5. Match the control features with the press system in which they are located by placing 
the number of the system on the right in front of the appropriate features. 

(NOTE Answers will be used more than once.) 

a. Feed roller timing 1 Feeder 

b. Paper delivery guides • # 2 . Register 

c. Double sheet detector 3 Q e | ivery 



jl. Vertical image position 4 Cy | inder 

_e. Ink fornrw-^^ knob t 5 inking ' 

f. Water form roller on/off knob e no,« M «ii 

0. Dampening 

jj. Feed table raise lower crank 



_h. Sheet control wheels g 

_J. Ejector unit for tray arfth receding stacker 

J. Handwheel 

_k. Fountain solution 

I." Ink fountain adjusting screws 
_m. Water feed control lever 
_n. Paper turning wheels for chain delivery 
_o. Paper feed guides 

_p. Sheet hold down strips * 
_q. Stack height regulator 
J. Plate position 
_s. Pull-out roller pressure 
_t. Side register guides 
_u. Stacker raise/lower crank 
v. Vacuum control 



w. Ink feed lever 



Blanket to impression cylinder pressure 



1 '.^ 
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_y. Paper stops 
z. Sheet separators 

_aa. Stacker lowering speed control 

_bb. Reed roller pressure 
cc. Plate to blanket pressure 
dd. Air blast (blower) control 



4 



6. Indicate the sequence of how paper passes through a typical offset press by placing the 
numbers found in the drawing below in the space in front of the appropriate statement. 



* Plate Cylinder 

OoW^^ / Blanket Cylinder 




16 f 



Impression Cylinder 



a. Pull out rollers move sheet tb register board 

_b. Cylinder gfippers grip sheet and guide jt between impression a«d blanket" • 
cylinder ■ • # 

_c. Receiving tray or table holds sheets 

d. Paper placed on feed table 

* i • . 

e. Several moving tapes carry paper along register board 



_f. Strippers separate the paper from impression cylinder 

I 'J 3 



FRir 
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_g. St^/Hngers halt sheet for register to*side position and for timing of feed < 
into cylinder grippers; they move up and down 



h. Sucker^be lifts paper, moving it to pull* ou| rollers 

j. After holding the sheet for less thar* one revolution the cylinder grippers * 
open 

J. Feed table raises automatically % 



— k - lma 9 e transfers to pappr from blanket. by pressure from the impression 

cylinder , 

I- Ejector Wheels guide the paper into receiving tray or stacker 

m. Sheet separators and air blowers separate sheets 

n. Bails and metal strips hold paper down on tapes 

o. Feed rollers move sheet into gylinder grippers :* 

P- Double sheet detector prevents more than one sheet form going to register 

system ; * 

7. Compare control features of b.ffset presses. * * 

8. Demonstrate the ability to: 

a. Set up the sheet control systems.^ f 1 

b. Set up the image control systems. 

c. Operate an offset press from set up'jof systems through printed sheet delivery. 

d. Wash up an offset press. 

(NOTE: If these activities have not been accomplished prior to the test, ask 
your instructor when they should be completed.) 



x 0- 
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OFFSET PRESS OPERATING PROCEDURES 
UNIT III . ' 



• 7* 
ANSWERS TO TEST 

1 *u 1 



1. a. 3 e. 6 
* b. 4- f. 5 

. 1 9- 7 . 

• y , d - 2 f 

2. a, b, c, d, e, f, g, k, I, m, n 



3. a. k Nlo income is received unless printed sheets are delivered from the press 

b. Rerffced profit .potential results from inefficient use of time equipment and 
materials 



a, c, d,-§ 



5. 


a. 


2 


i. 


3 


q- 


1 


y- 


2 






b. 


3 


j- 


4 


.r. 


4 •' 


2-. 


1 






c. 


1 " 


k. 


6 


s. 


1 


« aa. 


.3 






d. 


4 


I. 


5 


* t. 


2 


' bb. 


2 






e. -* 


5 


m. 


6 


u. 


3 


cc. 


4 






f. 


6 


n. 


3 


v.. - 


1 


dd. 


< l 






g 




Q- 


1 


w.- 


5 










h. 


2 


P-- 


2 


X. 


4 








6. 


a. 


5 


e. 


7 


j- 


13 


m. 


3 






b. 


11 


f. 


14 


j- 


2 


n. 


8 


# 




c. 


16 -* 


g- 


9 


. k. 


12 


o. • 


10 • 






6. 




h. 


,4 ■ 


I. 


15 


P. 


'6 





7. Evaluated to the satisfaction of the instructor 

- 8. Performance skills evaluated t^ the satisfaction of the instructor 
l • ■ • 
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9FFSET INKS AND DAMPENING CHEMISTRY 
UNIT IV 



UNIT OBJECTIVE 

After completicfn of this'unit, the student should be able to select true statements con- 
cerning the main ingredients of in& and describe the procedure for measuring alcohol in a 
fountain solution. The stadent should also be able*to conduct an ink cabinet^ nventory, an 
inventory of offset press dampening Chemistry, ahktest solutions for pH. This knowledge 
will be evidenced bycoiyectly performing the procedures outlined in the assignment and job 
sheets and by scoring 85 percent on the unit test. 

SPECIFIC OBJECTIVES , w 

.After completion^ this unit, the^tudent should be able to: 

1." Match terms related to offset inks and dampening chemistry with the correct" 

definitions. » 

f 



2. Select true statements concerning the main ingredients of offset ink. 

3. Name three conditions of ink manufacture th^t benefit the user. . 

4. Choose the type of ink that fits the dlfccriptive phrase. 

5. List three conditions.influencing the printing performance of offset inks. 

6. Name three ink properties which affect the printinaquality of offset inks. 
• 7. Select rules concerning fl the Cc^e and storage of inks. 

8. State.the purpose of offset dampening-solutions. 

9. Match dampening solutionjngredients with their purposes. 

10. Name the two methods of measuring pH. , # 

1 1 . Give the generally acceptable range of pH for a fountain solution. 
12r* -Select effects of alcohol in a fountain solution. 

13s Describe the procedure for measuring alcohol in a fountain solution. 

14. ^ Discuss the importance of ink and water balance. 

15. Conduct an ink cabinet inventory. 

Conduct an inventory of offset press dampening chemistry. 

17. Demonstrate the ability to test solutions for pH. » „ , 1 
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OFFSET INKS AND DAMPENING CHEMISTRY 
UNIT W 



* -SUGGESTED ACTIVITIES - 

I. Provide student with objective shget. . 

II. Provide studept with inl^bnation, assignment, and job sheets. ^ 

III. Make transparency. ^ ls 

IV. - Discuss unit and specific objectives. 

V. Discuss information and assignment sheets 
VI. Demonstrate and discuss the procedures outlined in thejob sheet. 



5 



* 



I.' The student should- be familiar with the supply of inks 2nd additives after making 
the inventory. . * 

A. A job sheet could be made for the experimental use of each additive as v 
production jobs are run.* 

* * A 

B. Conditions of ink-water imbalance could be created by the instructor during 
production job runs (too much ink, too littlp ink, too much water, too little 
water). The press would be set up and running correctly be.fore the problems 
are created. 

V 

C. If fountain concentrates recommended by small press manufacturers are - 
used in the school shop, the pH o\ these could be tested in a variety of ratio 
mixtures. * 

VIII. Invite a speaker from industry (preferably a press operator or supervisor) to talk 
to the class about ink-water' balance and overcoming problems Jaced by a.press 
operator. ' ""-^ * J 

IX. Give test.- 

INSTRUCTIONAL MATERIALS 

L Included in this unit: f^-v * ' 

J _ 

A. Objective o sheet 

B. Information street 

' C. Transparency Master 1 -Methods of Ink Drying ' 

D. Assignment sheets v * N 

1. Assignment Sheet #1-Conduct an Ink Cabinet Inventory 

2. Assignment Sheet #2-Conduct an Inventory of Offset Press Dampening 
Chemistry 
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E. Job Sheet #1-0>st Solutions tor pH 

F. Test " 

G. Answers to test 
References: ' • 

\Cogoli, J6hn> E. Photo Offset Fundamentafcr^^mnqton, IL 61701: 
McKnight Publishing Co., 1980. 

r 

4 

B. Dennis, Ervin A. and Jenkins, John D. Comprehensive Graphic Arts. Indian- 
apolis 46268: Howard W. Sams and Co., Inc., 1977. 

C. Pressman's Guide. St. Paul, MN 55101: 3M Co., 1971. ■ ^ 

D; Spence, Wm. D. and Vequist, David G. Graphic Reproduction. Peoria,' IL 
61615: Chas. A. Bennett Co., Inc., 1980. 

E. Easy Does It. St. Paul, MN 55101: 3M Company, Industrial Graphics 
} Department, printing Products Division. 

F. Anton, Karl V., Jr. Handbook of Technical Articles. Mineola, NY: Van 
" Son Holland l*jk C(?rp. of America, 1366. ? 

G. Lankford, William. The Offset Press Dampening SystJm. Pittsburg 15213: 
Graphic Arts Technical Foundation, 1970. 
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OFFSET INKS AND DAMPENING CHEMISTRY 
UNIT IV 

INFORMATION SHEET 

* 

Terms and definitions 

A. Viscosity-The resistance of ink to flow 

B. ' Tack -The stickiness of the ink ^ ; 

C. Length-The ability of ink to flow and form long or short filaments 

D. 6pacity--The hiding or covering quality ^f ink 

E. Transparency-The characteristic of low hiding or covering power which 
allows previously printed colors or the background paper to show through 

F. Permanence (fastness)--A property of nonfading even though exposed to 
sunlight for long periods 

G. Fugitive-A tendency to Jose cotor or fade when exposed to sunlight for long 
periods 

H. Resistant--An ink which is manufacture^ to withstand traction of such 
^ factors as gases, chemicals, heat, and moisture 

I. Lakes-- Ink body colors which are not particularly strong 

t J. * Toners-Strong colore and highly concentrated 

■ • * 
K. Metallic mkVlnks yyhich contain, finely ground metallic powder, with 
aluminum and brorize used to provide silver and gold colors 

L. Water colors-Colors which produce flat effects 

4NOTE: They contain no varnish.) 

M. Resin-Natural organic substance from plants which is not soluble in water 
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N. *pH~A symbol for the strength of acid or alkali in any solution, represented 
* on a scale from 0-14 with 7 as neutral, 0 as acid, and 14 as alkaline (Figure 
1) 



FIGUF^ 



1 



HIGHEST 
ACIDITY 



CONCENTRATE 

JL 



'ETCH 



NEUTRAL 



HIGHEST 
* ALKALINITY 



"3 



HYDRDCHLDRIC ACETIC BORIC 

ACID ACID ACID 



DISTILLED BAKING 

WATER $0DA 
■ 



AMMONIA 



in 



(Courtesy A. B. Dick) 

0. Relative humidity-The amount of water vapor in the^air compared to 
the greatest amount possible at the same temperature * 

P. Extender- A colorless substance mixed with ink to increase its covering 
power ; 

Q. Drier-Any substance added to s|&ed the drying of ink 

R. Varnish-A thin, protective coating which is printed like ink on the stock; 
also used as an additive to vary ink properties 

Main ingredients of offset inks 

A. Vehicle-Forms the body bulk ofthe ink 

V Carries the pigment and binds th« ink to the materi#being printed on 
,2. Types of vehicles \ / 

a) Varnish (linseed oil) 

b) Synthetic oils (dehydrated castor oil, epoxy oil, alkyd oil) 
,c) Resins 

d) Sal vents 
3. Factors determining vehicle selection 

a) Purpose of ink ' 
♦ 

b) Printing process being used 
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INFORMATION SHEET 

c) Kind of paper 

; d) Method of ink drying 

4. Methods of ink drying (Transparency 1j 

a) Absorption V 

b) Oxidation and polymerization 

c) Resin-solvent (evaporation) 

d) Moisture-set (precipitation) 

e) Resin-oil (absorption afld oxidization)' 

f) , Coldset (cooling) y 
B. Pigment-The colorirtg in materials 

1. Black pigments are primarily carbon produced 1^y. burning gas or 
oil 

2. V^ite pigments 

* a) Opaque whites (used as colorants) 

b) Transparent whites (used as extenders) 

3. Colored pigments are mostly synthetic produced by processing chemi- 
h cals to make dyes 

(NOTE: Colors which tend to fade in sunlight are called "fugitive. " 
Colors prepared to resist fading are said to have "permanence." Colors 
which withstand the actions of gases, chemicals, heat and moisture are 
called "resistant.") 

£ Modifiers- Driers, waxes, lubricants, gums, starches, extenders, varnishes, 
and/or wetting agents which affect the drying 

(NOTE: Small amounts of one or more modifiers may be added by a press 
operator in order -for v the ink to work and dry properly under existing 
production conditions. Compounds for this purpose should be recom- 
mended Jay. the manufacturer of the specific ink.) 

1. Greases aid in ink setting and ink lubrication 

2. Thin oils and solvents reduce tack 

3. Wetting agent Kelps the vehicle to cover the pigment particles 

4. Antioxidants slow down sifrface drying 
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INFORMATION SHEET 



III. 



5. Deodorants eliminate odors of oil and dryers 
.6. Perfumes impart a fragrance to the ink 
Conditions of ink manufacture that benefit user 

(NOTE: Inks are manufactured for all printing processes. Each requires specific 
characteristics. Offset inks are made especially for use on offset presses. These 
inks must withstand the constant contact with the press dampening solution 
without emulsifying. Letter press inks should never be used on an offset press.) 



A. Ink is mixed by batches and carefully weighed 



(NOTE: The equipment is cleaned after each batch antf the process begins all 
Over again. Records are kept. Any problem with ink at the press can be 
solved more quickly by the manufacturer if the batch number is given. Many 
times in troubleshooting a press problem may be distinguished from an ink 
problem by use of ink from a different batch.) I 



B. Tested under actual printing conditions 

C. Packages vary for convenient use and storage 

(NOTE: Ink may be stored in tubes, cans, drums, tank trucks, and tank 
cars.) 

IV. Types of ink and trteir descriptions 

A. 'Heat-set inks -Used on high speed presses with heating devices 
B ; Quick-set inks-Dry bV penetration and oxidization , 
*fcr C. Gloss inks-Minimum penetration into surface of paper * 

D. News inks-Dry by absorption on high speed presses 

E. Metallic inks-Metal powders suspended in a vehicle 

F. Magnetic inks-Have pigments that £an be magnetized 

G. Process inks-Have special colors (magenta, cyan, yellow), transparency, 
apd drying characteristics 

H. Rubber base inks-Dry quickly on most stock, but dry slowly on ink rollers 

V. Conditions influencing the printing performance of offset inks 

A. Type of press being used 

B. Speed of press 

C. Stock surface being printed on ^ 
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Ink properties which affect the printing quality of offset ink 

A. Color (pigment) 

(NOTE: Mass-tone refers to ink color, undertone is the background color, 
tinting strength is the color intensity, and opacity or transparency is the 
ability to cover.) 

B. Body (consistency, viscosity) 

C. Ability to dry (absorption, evaporation, oxidation) 
Rules for ink care and storage 

A. Do not reu$e ink after removal from ink fountain 

B. Keep ink surface levekwhen removing from can 

C. Keep covers on all containers * 

J-L Store inks in encldsed metgl cabinet away Jrnm gxcpssiv/p tPmnprature 

and light 

E. Keep outside surfaces of cans and tubes free of ink spills 

F. Observe shelf life recommendations of manufacturer 

(NOTE: Mixing of colors of inks requires special tools and attention if colors 
are to be specific and repeatable. There is a PMS ink mixing system which is 
used almost universally that^serves this purpose. To mix ink at the press with 
any predictable results and without a mixing system requires some knowl- 
edge of the results of mixing primary colors to achieve another color or get a 
lighter or darker shade or tint. For best results only inks manufactured for 
mixing should be used. Generally stronger colors (toners) should be added to 
weaker colors (lakes). Mixing should be done on a hard smooth surface 
using an ink knife or spatula to blend colors. If instructor desires to include 
mixing of colors of ihks in the curriculum, it is recommended that a PMS 
mixing kit be acquired from one of the ink manufacturers and that manufac- 
turer's instructions be followed.) 

The purpose of offset dampening solutions -To keep the nonimage area of a 
well-processed offset plate clean 

Dampening solution.ingredients and their purposes 

A. Water-The main ingredient which provides the moisture to keep the noni- - 
mage areas clean 

(NOTE: The desensitized film which holds water on the nonimage areas 
usually breaks down or wears off gradually. Water alone will not rebuild the 
desensitized film so chemicals are added to the water.) 




122 A; 



INFORMATION SHEET 



B. Gum- The main deserisitizing agent in the fountain solution;' absorbed 
to the nonimage areas where it replaces the water holding desensitized 
film worn off the plate during the run \ 

(NOTE: The gum is usually gum ar$abic or cellulose gum.) 

C. Acid -Improves the adherence .of the gum to the nonimage area of the 
ptate 

(NOTE: Generally *pH between 4.0 »and 5.0 is satisfactory. Increasing 
the acfd does not keep the nonprinting area clean, but tends to break down 
% color of ink, causes ink to emulsify, .causes ink roller stripping, fletards ink 
drying, an£l reduces the life of plate image.) 

(CAUTION: When handling undiluted acids, ALWAYS ADD UNDILUTED 
ACIDSTO WATER, NEVER WATER TO ACID!) 

0 

D. Chemical salts (ammonium dichromate) -Keep^the acid in the fountain 
solution from reacting chemically wit h the metal of the plate and prevents 



stripping of the metal ink rollers 
E. vBuffers (nitrate salts)-Stabilizes the pH of a fountain solution 

(NOTE: It is important that the solution contain the minimum of gum 

and acid needed to keep the plate running clean.) r 

% 

Two methods of measuring pH (acidity) 

A. pH paper test strips (Figure 2) s 

(NOTE: These are impregnated with chemical organic compounds which 
change color when immersed in a solution. The color change is compared 
to a pH color chart which gives thfe pH value.) 

FIGURE 2 
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B. Electric pH meter-Gfves a pH reading identified by a pointer on a scale 
♦(Figure 3) 

FIGURE 3 




The generally aceptable pH' range-Depends on the ink and paper being used; 
generally, a solution with a pH between 4.0 and 5.0 is satisfactory % 

(NOTE: The pH of the fountain solution should be checked periodically through- 
out a press run.) 



XII. >a The effects of alcohol jn a fountain solution 

A. Thinner film of solution on plate 

B. Less solution on plate 

1 . Less dimensional change in sheet 

2. Ink drying usually faster * 
^ C. Reduces droplet formation in ink 

(NOTE: "Snowflaky" problems-are minimized.) 
D. Better definition between printing and nonprinting areas 
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E. "Balanced" rurrning condition achnpved more rapidly 

(NOTE: Some systems require the use of alcohol. Isopropyl alcohol, also 
.known as 2-propanol (isopropanol), is the type most widely used, and is 
available in three grades, 99%, 95%, and 91%. Most alcohol dampening 
systems require a minimum of 20% to 25% alcohol content. The use of 
alcohol in conventional systems is also beneficial. When mixing fountain 
solution, al(johoKmust be added LAST in order not to precipitate or separate 
gum out of the solution ^hd not interfere in determining pH of the solution. 
15% to 2E&> of solution in conventional dampening systems may be alcohol.) 

XIII. Procedure for measuring alcohol in^fountain solution-Determined by reading the 
specific gravity of the solution with a hydrometer and using a conversion chart to 
find the percentage of alcohol (Figure 4) ^ — 

(NOTE; From 15% to 25% may be used, depending upon quality and type of 
paper (see figure 4). Usjng too much alcohol in the dampening solution causes 
problems. Gum is insoluble in alcohol, and when the concentration of alcohol 

exceeds 50% to 60% the gum is precipitated out of the solution. Alcohol changes 

the pH of the fountain solution and pH cannot^ be used as a control for the 
"solution.) • 



FIGURE 4 



Chart for 

converting specific gravity to isopropyl alcohol content 





Solution Tomporaturt 


Percent Alcohol 
Sofcrfon" 


SOT 




M*F 

200-C 


73T 

239 # C 


tO*F 

26 rc 


Solution WNh 
)*> Akahof 






JtM2 


mm 




15% * , 


JIM 




f 

At02 


xm 


S7*3 
It 


20% 




' 


M7S7 




,*&737 


25% 




jtno 


.•703 




5671 


35% 




#570 


•552 


0532 


9516 


45% 




5353 




i 


4 



For use w<h a syecrtc gravity hydomeier (catorated tor (iO^F) 



^Courtesy 'Graphic Arts Technical Foundation, Inc. 
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XIV. The importance of ink-water balance / 

A. The basic rule for proper adjustment of ink-water balance is to run minimum 
amount of ink which will give full color to the job and jusf enough water to 
» keep pl£te clean 

ifc B. One of the mo^t Important skills of the offset press operator 



C. Should be controlled to meet the needs of the plate 

D. Kay td quality printing on thepffset press 

^ Proper control demands accurate analysis of problems as they occur 

(NOTE: Some' symptoms at first appear {he same .even though they come 
from different causes.) 

F. Excessive water problems ; * 

1. Water collects at trailing edge of plate or blanket 

2. Wash marks in solid extending back from leading edge of a plate 
3> "Snowflaky" printing 

4. Emulsification of ink and water on roller plate or blanket 

G. Insufficient water problems 

* * 1 . Shadow dots in halftones close up (plugging) 

2. . Deppsit pf inkin nonihnage area of the plate (catchup or scumming) 

ft 

(NOTE; For best results wittVany chemistry in the press room, name 
brand products should be% matched and manufacturer's recommen* 
' dations followed. Stock fountain concentrates usually work well when 
mj^ed as specified, but no assumptions should be made for trouble free 
operations.) 
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Methods of Ink Drying 



Oxygen 




Oxygen 




Ik 

A 
Glycols 




Oxygen 




Absorption 



Oxidation 



Polymerization 



Resin-Solvent 



Moisture-Set 



Resin-Oil 



Nondrying Oils penetrate the paper 
and dry as they are absorbed 



The vehicle absorbs oxygen from the 
air and becomesTOlitf 



Oxygep sets up a reaction that 
turns small molecules into a gel, 
then into large molecules that 
harden 



The combination resin-solvent vehicle 
releases the solvent causing the resin 
to dry; process can be speeded by 
heating the printed vehicle 



A glycol-resin vehicle is sprayed 
with water or steam; glycol mixes 
with water and is absorbed by 
the paper and the resin percipitates 
as a solid film 



A combination of absorption and 
oxidation to achieve a quick-setting 
vehicle 



Heat 




Coldset 



A wax and resin vehicle is heated, then 
becomes solid as heat is radiated * 
away from the vehicle as it cools. 
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OFFSET INKS AND DAMPENING CHEMISTRY 
UNl'TIV 



^ 



ASSIGNMENT SHEET #1-CONDUCT AN INK CABINET INVENTORY 

Directions: Make ari taventory list of all inj<s and additives'in the ink storage area. 

1 . Divide the list by name brands J • • 

* J K 

2. Divide the name bfand lists toy color 

3. t List ink additives separately 

4. To the right of each additive listed, describe its use (see instructor if necessary) 

5. Turn in results to your instructor 
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OFFSET I.NKS AND DAMPENING CHEMISTRY 

UNIT .IV' 

• . «• 

ASSIGNMENT SHEET #2--CONDU(!T'AN INVENTORY OF OFFSET 
PRESS DAMPENING CHEMISTRY 

Directions: Make an inventory list of all chemicals used to prepare fountain splution for all 
presses in the shop. # 

,4 

1 . To the right of each chemical name, write the purpose of the chemical 1 

2. List the different mixing ratios used for each chemical if applicable (see instructor if 
necessary) 




Example: 1:30, 1:15, 1^7 
3. Tufn in results to your instructor 



V 
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OFFSET INKS AND/DAMPENING CHEMISTRY 
UNIT IV 



JOB SHEET #1-TEST SOLUTIONS FOR pH 
Tools and materials 

'A. Solutions in containers provided by instructor 

B. pH testing strips or pH meter " 

C. Paper to record results v , 

D. Pencil or pen ^ 

Procedure ^ . *V ^ 

A. Insert testjjrip or metefp^robe into first container of solution (see Figures 2 
and 3,TlhforrT)ati£n Sheet.) 

B. flead the results on test p^per or meter , 

C. Record the pH valve determined in step B / 

D. Repeat steps A, B, C with each solution ' 

E. Indicate beside each pH value whether the solution is acid or alkaline (see 
Figure 1, Information Sheet.) B , * 

F. Indicate beside each acid or alkaline designation whether the solution 
is weak or extreme (see Figure 1, Information Sheet.) 

G. Tup in results to the instructor 
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OFFSET INKS AND DAMPENING CHEMISTRY 
'UNIT IV 



NAME 
TEST 



1 . Match the term; on the right with the correct defintions. 

a. The resistance of ink to flow 

b. The stickiness of the ink 



c. TPte ability of ink to flow and form long 
or short filaments 



_d. The hiding or covering quality of ink - 

_e. The characteristic of low hiding or covering 
power which allows previously printed colors 
or the background paper -to show through 

_f. A property of nonfadirlg even though exposed 
to sunlight for iQng periods 

jj. A tendency to lose color or fade when 
exposed td sunlight for long periods 

_h. An ink which is manufactured to with- 
stand the action of such factors as gases, 
chemicals, heat, and moisture 

J. Ink body colors which are not particu- 
larly strong 

J. Strong colors and highly concentrated 

_k. Inks which contain finely ground metal- 
lic powders) with alumihum and bronze 
used to provide silver android colors 

I. Colors which produce flat effects 
V 

_ru Natural organic substance from plants which 
is not soluble in water 



j^n. A symbol for the strength of acid or alkali in 
any solution, represented on a scale from 0-14 
with 7 as neutral/0 asAcid, and 14 as alkaline 

_o. The amount of wateA vapor in the air com- 
pared "to .the greatest amount possible at the 
same temperature^ I 



1. Fugitive 

2. Lakes * ; 

3. Metallic inks ^ 

4. Resin* 

5. pH 

6. Tack 

7. ^i^arep^ency 

8. Relative humidity 

9. Resistant 

10. Opacity 

11. Viscosity 

12. Toners 
J 3. Length 

14. Water colors 

15. Permanence 

16. Drier 

17. Varnish 

18. Extender 
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p. A colorless substance mixed with ink to 
increase its covering power 



[ q. Any substance added to speed the drying 
of ink 



r. A thin, protective coating which is printed 

like ink on the stock; also used as an additive 
to vary ink properties 

2. Select true statements concerning the three main ingredients of offset inks. 

a. Synthetic oils are types of vehicles which form the body bulk of tfoe ink 

b. White pigments are primarily carbon produced by burning gas or oil 

c. Colored pigments are mostly synthetic produced by processing chemicals 

to make dyes 

_j d. Thin oils and solvents reduce tack 

e. Some types of modifiers are driers, waxes, and gums 

3. Name three conditions of ink manufacture that benefit the user. ✓ 



4 



7 



: " ' 

4. Choose the type of ink that fits the descriptive phrase by placing the number on 
s the right in the appropriate blank. 



a. 


Used on high speed presses with heating 


1. 


Quick-set inks 

a 




devices 








2. 


News inks 


b. 


Dry by penetration and oxidation 


3. 






Metallic inks 


c. 


Minimum pentration into surface of paper 


4. 


Magnetic inks 


d. 


Dry by absorption on high speed presses 


5. 


Heat-set inks 


e. 


Metal powders suspended in a vehicle 


6. 


Gloss inks 


f. 


Have pigments jhat can be^nagnetized 


7. 


Rubber base 








inks 


0. 


Have special color, transparency, and drying 


8. 


Processtnks 




characteristics 



h. Dry quickly on most stock, but dry slowly 
on ink rollers 
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5. Li,st three conditions influencing the printing performance of offset inks. 

* a- * : 

b. 

* 



6, Name three ink properties which affect the printing quality of offset inks. 

a. \ • 

b. , 

. 5 1 ■ 

c. * 

7. Select rules concerning the care and storage of inks by placing an "X" in the appropri- 
ate blanks. 



a. Keep covers on all containers ^ * 



. b. Reuse ink aftey it has been removed from the ink fountain 

c. StQre inks in open metal cabinet in very dbol room 

d. Keep ink surface level when removing ink from can 



8, State the purpose of offset dampening solutions. 



9. Match the dampening solution ingredients on the right with their purposes. 

1. Chemical salts 



a. The main ingredient which provides the 
moisture to keep the nonimage areas clean 

b. The main desensitizing agent in the fountain 
solution; absorbed to the nonimage areas 
where it replaces the water holding desensi- 
tized film worn off the plate during the run 

_c. Improves the adherence of the gum to the 
nonimage area of the plate 

_d. Keeps the atid in the fountain solution 
from reacting chemically with the metal 
of the plate and prevents stripping of the 
metal ink rollers 

_e. Stabilizes the pH of«a fountain solution 



10. Name the two methods of measuring pH. 

a. ; 

* b. 



2. Acid 

3. Water 

4. Buffers 

5. Gum 



f 



1 1. Give the generally acceptable pH range for a fountain solution. 



*\2. Select effects of alcohol in a fountain solution by placing an "X" in the appropriate 
k blanks. 

a. Increases droplet formation in ink 

b. Less dimensional change in sheet 

c. Ink drying usually faster 



d. "Balanced" running condition achieved more slowly 

e. More solution on plate 



13. Describe the procedure for measuring alcohol in a fpuntain solution. 



14, Discuss the importance of ink-water balance by listing three points related to the topic, 
a. * 



b. 

c. 



15. Conduct an ink cabinet inventory. 

16. Conduct arMnventory of offset press dampening chemistry. 

17. Demonstrate the ability to test solutions for pH. 



(NOTEv-lf these activities have not bfcen accomplished prior to the test, ask your 
instructor when they should be completed.) 



I3i 
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OFFSET INKS AND DAMPENING CHEMISTRY 
UNIT IV 



ANSWERS TO TEST 



g- 


1 


m. 


4 


h. 


9 


n. 


5 


i. 


2 


0. 


8 


j- 


12 


P- 


18 


k. 


3 


q- 


16 


1. 


14 


r. 


17 



1. a. 11 

b. 6 

c. 13 

d. 10 

e. 7 

f. 15 

2. a, c,d, e 

3. a. Ink is mixed by batches and carefully weighed 
b. Tested under actual printing conditions 

. c Packages vary for convenient use and storage ' 

4. a. 5 d. 2 g. 8 

b. 1 e. 3 , h. 7 

c. 6 f. 4 

5. a. Type of press being used 

b. ' Speed of press 

c. Stock surface being printed on 

6. a. Color 

b. Body 

c. Ability to dry- >- 
* a ' d 

8. The purpose of offset dampening solutions-To keep the nonimage area of a well- 
processed offset plate clean 

t 

9. a. 3 

b. 5 . 
c 2 

d. 1 

e. 4 , * 

10. a. pH paper test strips* 
b. Electric pH meter 

11. Depends on the ink and paper, being used; generally, a solution with a pH between 
4.0 >and 5.0 is satisfactory r 3 

12. b,c 
* 

13. Description, should include: The procedure for measuring is determined by reading 
the specific gravity of the solution with a hydrometer and using a conversion chart to 
find the percentage of alcohol . •* 
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14. Any three of the following: 

a. The basic rule for proper adjustment of ink-water balance is to run Minimum 
amount of ink which will give full cotor,to the job and just enough water to keep 
plate clean 

b. One of the most important skills of the offset press operator . 

c. Should be controlled to meet the needs of the plate 

d. Key to quality printing on the offset press 

e. Proper control demands accurate analysis of problems as they occur 

f. Excessive water problems , 

g. Insufficient water problems 

15. Evaluated to the satisfaction of the instructor 

16. Evaluated to the satisfaction of the instructor 

17. Performance skills evaluated to the satisfaction of the instructor 

r 

\ . ' 



V 



r * 



\ 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



UNIT OBJECTIVE 

After completion of this unit, the student should be able to list the major areas of work-in a 
preventive maintenance schedule and discuss the procedures for daily, weekly, and monthly 
maintenance. The student should also be able to relate lubrication and adjustment require- 
ments to periodic schedules, complete troubleshooting charts, set up a preventive mainte- 
nance schedule in chart form, and clean and adjust equipment. This knowledge will be 
evidenced by correctly performing the procedures outlined in the assignment and job sheets 
and by scoring 85 percent on the unit test. 



SPECIFIC OBJECTIVES 

• * 
After completion of this unit, the student should be able to: 

1. Match terms related to preventive maintenance and troubleshooting with the 
correct defintions. 

2. List seven advantages of a routine, thorough preventive maintenance program. 

3. Name the three areas of work in a preventive maintenance program. 

4. Match preventive maintenance schedules with their periodic importance. 

5. Select true statements concerning preventive] maintenance procedures for daily 
cleanup after a day's run, ^ 

6. Complete a list of preventive maintenance procedures for weekiy cleanup. 

7. Complete a list of preventive maintenance procedures for monthly cleanup. 

8. Select procedures for daily, weekly, and monthly lubrication. 

9. Complete a list of daily and weekly adjustment procedure?. d - 

10. List three monthly adjustment requirements. 

1 1 . Arrange in order the steps in making an ink form roller check. 

12. Identify ink stripe configurations. 

13. Select true statements concerning requirements for a preventive maintenance 
schedule in chart form, 

14. Arrange in order the sequence of troubleshooting technique. 

15. Complete a list of categories of press troubles. 
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16. Distinguish between types of emulsif ication. 

17. Describe the technique for avoiding emulsif ication. 

18. Complete a list of conditions creating ink drying problems. 

19. Match common ink troubles ori the press with their causes. * 

20. List four guidelines for evaluating good print quality. 

21 . Match print quality problems with their causes. 

22. Find the best solution to a problem concerning troubleshooting guides for ink 
and dampening problems. , 

23. Find the best solution to a problem concerning troubleshooting guides for paper 
stock problems. 

24. Find the best solution to a problem concerning troubleshooting guides^for process 
(irnage transfer) problems. 

25. Find the best solution to a problem concerning troubleshooting guides for me- 
chanical problems. i * 

26. Determine lubrication requirements for a specific press. 
27. , Set up a preventive maintenance schedule in chart form. 
28. Demonstrate the ability to: 

a. Adjust dampener rollers to plate cylinder. 

b. Adjust ink form rollers to plate cylinder. 

c. Adjust plate cylinder to blankfet cylinder. 

• d. Adjust blanket cylinder to impression cylinder, / 

e. Change a molleton cover. j t 

f. Degrease plate and impression cylinders. 

g. Deglaze ink rollers and blanket. 

h. Change blanket. j . 
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* 'preventive maintenance and troubleshooting 

. * UNITV 



SUGGESTED ACTIVITIES 



I. 
II. 



IV. 
V. 
VI. 
VII. 

VIII. 



IX. 

X. 
XI. 

XII. 



Provide student with objective sheet. 

Provide student with information, assignment, and job sheets. 
Make transparency. 

(NOTE: TM 1 is the only mast^ designed to be made into a transparency; TM's 
2 through 17 would be difficulrto reproduce as transparencies, but they«should 
sbe used to provide students with visual reinforcement for the objectives to which 
thevLare related.) ' * • 

Discuss unit and spectfiQobjectives. 

Discuss information sheet. 

Demonstrate and discuss the procedures outlined in the job sheets. 

Invite a printing shop supervisor to talk to the class about the importance of 
preventive maintenance and some of the tricks of the trabe in the art of trouble- 
shooting. 

Discuss with the class the importance of proper ventilation when working with 
cleaners, deglazers, conditioners, and other solvehts in the shop $rea; stress the 
flammable nature of these materi^s, the importance of keeping them away ffdhi 
heat and open flame, and the necessity for cleaning up with soap and water after 
using such solvents. 

Prepare a realistic example of how much money a shop could lose if the equip- 
ment were down for a day three days, a week, and impress upon the class that it 
is most frequently the lack of good preventive maintenance that causes down 
time. 

Read the assignment and job sheets carefully and have available the appropriate 
manufacturer's manuals for the students to properly complete these activities. 

Have individual students give examples of how they have been personally affected 
by th ejfcfrfr of preventive maintenance on their automobiles or other possessions 
that rottpb preventive maintenance. 



Give test. 



INSTRUCTIONAL MATERIALS 



Included in this^unit: ^ v 

A. Objective sheet 

B. Information sheet 



/ 
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C. Transparency masters 

1. TM 1 -Suggested Preventive Maintenance Chart 

2. TM 2-Gciidelines for Evaluating Good Print Quality 

3. TM3-Scumming 

4. TM4-Gray, Washed Out - 

5. TM 5-<5ray, hashed Out Dirty Background 

6. TM 6 -Copy Too Dark . 
. 7. TM 7-Uneven Printing 

8.. TM 8--Double Image or Blurred Copy 
9. TM 9-Weak Spots or Spotty Copy 

10. TM 10- 1 mage Breakdown During Ruir 

11. TM 11 -Streaking 

12. TM 1 2- 1 mproper Register 

13. XM 13--No Image at All 

14. TM 14-Paper Curling in Receiver 

15. TM 15 -Paper Nicking on Edge 

16. TM 16-Paper Missing Grippers 

17. TM 1 7-Papej Wrinkling 
Assignment sheets 

1. Assignment Sheet #1 -Determine Lubrication Requirements 
Specific Press * 

2. Assignment Sheet #2--Set Up a Preventive Maintenance Schedule in 
Chart Form , 

Job sheets 

1. Job Sheet #1 -Adjust Dampener Rollers to Plate Cylinder 

2. Job Shee^#2- Adjust Ink Form Rollers to Plate Cylinder 

3. Job Sheet #3-Adjust Plate Cylinder to Blanket Cylinder 

4. Job Sheet #4-Adjust Blanket Cylinder to Impression Cylinder 
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5. Job Sheet #5-Change a Molleton Cover 

6. Job Sheet #6-Degrease Plate'and Impression Cylinders w 

7. Job Sheet #7-Deglaze Ink Rollers and Blanket 

8. Job Sheet #8-Change Blanket « 

F. Test . 

G. Answers to test 1 

References: ^ 

A. Cagoli, John E. Photo-Offset Fundamentals. Bloomingfon, |*L 61 701 : 
McKnight Publishing Co" 1980. 

B. Easy Does tt-An Introduction to the Art of Offset Duplicating. St. Paul, MN 
55101: Industrial Graphics Department, Printing Products Division, 3M 
Company, 1979. 

C. * Spence, Wm. D. and Vequist, David G. Graphic Reproduction. Peoria, IL 

61615: Chas. A. Bennett Co., Inc., 1980. " 

D. Pressman's Guide. St. Paul, MN 55101: 3M Company, 1971. 

E. Anton, KaN V., Jr. Handbook of Technical Articles. Mineola, NY: Van Son 
Holland Ink Corporation of America, 1966. 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

WNITV 

f « 

INFORMATION SHEET 

Terms and definitions 

A. Preventive maintenance-The perfafYnelnce of routine inspectioi^ cleaning, 
adjusting, lubrication, and minot repairs which aid in preventing major 
equipment failure and process troubles 

B. Pumice powder-Powdered volcanic rock used for cleaning and scouring 
surfaces which must be free of oil residue 

C. Deglazer-A cleaner used to dissolve dried ink, solvent, and gbm deposits on 
the surfaces of press rollers and blanket 

D. Degreaser-A cleaner used to remove 6 oil and grease residue from the plate 
and impression-cylinder surfaces t 

E. Water jniscible cleaner-A cleaner whifch mixes with water to remove water, 
soluble particles from press rollers, blanket, and cylinders / 

F. Ink glaze-A thin layer -of hardened ink, fountain solution, and blanket 
wash which forms on press rollers and blanket 

G. Paper glaze -A thin Hayer of tiny particles of clay, sizing, lint, and other paper 
components which forms on the press rollers and blanket 

H. Blanket powder -A powder used on the surface of a rubber offset blanket 
to protect it during storage and to aid in maintaining the blanket !s resilience 

I. Sensitized roller-A rubber ink roHer which will not hold ink on its surface 
. because of fountain solution, etch, and other chemicals dried in the pores 

J. TroublesHooting-The process of analyzing problems and determining prob- 
able causes and applying possibl^solutions until a problem is solved 

0 K. Emulsification-A mixing of ink and fountain solution affecting the sepa- 
ration of image and nonmiage areas of the.offset plate 

- *~ * » , « (1 ^ - --.'^ 

t. Set-off- Ink is transferred from the front surface of one sfteettothe back 
surface of the sheet above in the delivery pile 

Chalking-lnk on the paper turns dry and powdery 

Trapping-Ink dries so that succeeding colors will not adhere properly 

0. Tinting- Emulsified ink suspended in the fountain solution on the plate 
surface appears as a uniform tint on 'the printed sheet 

P. Scumming-Plate picks up ink in the clearareas and transfers to the clear area 
of the sheet , 

Q. Piling -Ink builds up or piles on rollers, plate, and/or blanket 
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INFORMATION SHE^T 

Picking-Ink tears away part of the paper coating as the sheet is printed; this* 
appears as-black spots in the blank areas of the printed sheet and white spots 
in the solid areas 

Misting-lnk fNes into atmosphere as fine mist especially at high temperature , 
and speed 



T. /Toning-lhk adheres to nonimage area of plate because of lack of dampening 
and transfer to printed sheet 

II. Advantages of a routine, thorough preventive maintenance program 

(NOTE: One of the most important functions of a press operator is to keep 
the press running as trouble free as possible; equipment dealers who troubleshoot 
and repair presses emphasize that many commtfn problems could be prevented 
merely by following a routine, thorough cleaning procedure.) 

A. Prevents time loss due to press breakdown 

B. Lengthens life of rollers and blanket 

C. Aids in delivering a clean product 

D- Prevents excessive wear on moving parts 

E. , Insures longer periods of trouble : free press operation * 

F. Increases production 

G. Insures good image transfer - ^ ' 

H. Provides opportunity to locate and correct potential problems on a sched- 
uled bdsis rather than during a production breakdown 

I. Helps operator to be aware bf potential problems 

J. Helps operator to become .more familiar with press mechanical functions 
K. Helps operator to identify and correct troubles 

L~ Presents an impressive, organized work station for view by the employer, 
customers, or visitors 

III. The three areas of work in a preventive maintenance program 
. A. Cleaning equipment and work area 

B. Lubricating equipment f ~ 

C. Adjusting operator controllable settings on equipment 

IV. Preventive maintenance schedules and their periodic importance 

A. Daily -This is the regular daily cleaning that takes place after a day's run and 
is the most important of the preventive maintenance schedules 
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INFORMATION SHEET 

B. ■ Weekly -This usually takes place at the end of the work week and is designed 

for blanket rotation or protection of other press elements while the press is 
not in use (includes biweekly maintenance, too) 

C. Monthly -This supplements daily and weekly cleaning and includes a com- 
plete cleaning of the total press from the top to the floor 

V. Preventive maintenance procedures for daily cleanup after a day's run 

(CAUTION: When press is under operation for automatic cleaning, all safety 
precautions should be ovserved; when manual cleaning takes^ place, the power 
plug should be removed from its recepticle and only one operator should be 
at the press.) 

A. Ink system 

1. Use the blanket wash normally used for cleaning the blanket during 
press run t^clean ink rollers 

2. Follow cleanup procedure outlined in Unit III 
* B. Dampening system 

(NOTE: At best, molleton covers or sleeves will pick up some ink from 
the plate, but do not allow this ink to dry on roller surface.) 

1. Wipe ink particles from Toller cover using a cotton pad dampened 
with fountain solution, or 

2. Remove covered rollers from press and loosen ink with blanket wash,* 
then flush blanket wash from cover with running water 

3. Remove ex cess moisture from covsr by rolling the roller; with open 
palms on topTST"pnpef<owels on a flat surface 

4. Clean metal dampening rollers with plate cleaner or a water miscible 
cleaner', or pumice powder and water to remove alf ink, oil, or residue 
which repels water 

5. A coating of gum arabic solution may be applied to metal rollers 
after cleaning 

6. Change dampening roller cover if enough ink has been trapped on 
the surface to form an ink glaze that appears shiny 

(NOTE: On presses with integrated ink and water systems, there are 
no molleton covered rollers; if water fountain roller runs coated with 
* ink, then dampening rollers will be cleaned running in contact with ink 

rollers; if water fountain roller runs free of ink coating, then water 
fountain and ductor rollers must be cleaned separately from ink rol- 
lers.) r 
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INFORMATION SHEET 

C. Cylinders 

1. Plate cylinder -Use plate cleaner or nonabrasive water miscible cleaner, 
then coat with plate etch 

2. Blanket cylinder-Thoroughly clean blanket with blanket wash and 
water, then clean cylinder ends and dry blanket 

3. Impression cylinder-Wipe ink from surface with plate etch, or remove 
ink with blanket wash or deglazer, then clean with plate cleaner, 
degreaser, or water rriiscible cleaner, then coat with etch 

D. Press 

1. Use l^itipp towel dampened with blanket wash 

2. Wipe inK, paper lint, dust, and oil from side covers, side frames, support 
Jwrs, cam shafts, and gear shafts 

E. Work station 

1. Clean work table surface 

2. Clean chemical shelf; wipe containers 

3. Place dirty shop towels in safety can 

4. Place all waste paper in trash can 

5. Arrange work station in orderly manner 
Preventive maintenance procedures for weeklV cleanup 

A. Deglaze ink rollers and offset blanket 

B. Change blanket if rotation plan is followed 

C. Desensitize noncovered dampening rollers 

D. Degrease plate and impression cylinder surfaces 

< * 
(NOTE: If blankets are not rotated, a good practice is to remove the blanket 

after cleaning, coat jit with blanket powder, and leave it off the press over the 

weekend.) ^ 
* 

E. Clean ink ductorcam truck or follower 

F. Clean plate clamps > 

G. Clean delivery stripping rollers and rings or chain delivery clamps and paper 
turning wheels * 

H. Wipe oil and dirt off floor area under press 
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INFORMATION SHEET 

Preventive maintenance procedures for monthly cleanup 

A. Unplug the power supply 

B. " Remove all safety and dust cover*. . 

C. flfegln at^he top of the press and work to the bdttom of the press to remove 
all paper lint and dust from the total press 

(CAUTION: Use an air compressor .when one is available, but be sure to 
wear eye protection when a compressor is used!) 

D. Clean oil, ink, paper particles, and dirt from vacuum and drive motors, 
side frames, cams, gears, levers, shafts, cylinder ends, *hd all hanUo-re&ch 

* areas of the press * ■ - * . * 

E. Flush press vacuum pump with a mixture of solvent and oil. 

F. Clean vacuum and air blast filters, hoses, and air passages 

G. Clean upper and lower pa0er pulHout rollers or forwarding rollers 

H. Clean upper and lower paper feed rollers 
Lubricating procedures 

(NOTE: Parts should be lubricated AFTER cleaning procedures are completed,) ■ 

A. Unplug the power supply; neyer lubricate a press white it is running 

B. Use lubricants recommended by the manufacturer; do not use motor oil 
for machine lubrication 

(NOTE: Filling a reservoir may require a quantity of lubridbnt, but in 
all other cases use lubricant sparringly because too much lubricant may cause 
more problems than too little lubricant.) j 

C. Daily lubrication-All friction points of exposed fast turning parts; the best 
time is just before beginning the day's run 

D. Weekly lubrication-All friction points of all exposed moving parts 

E. Monthly lubrication * 

1. Should follow monthly cleanup before covers are replaced 

2. Lubricate all friction points as designated by manufacturer's lubrication 
chart 

(NOTE: The manufacturer may not list all of the areas needing lubri- 
cation so the operator should observe and lubricate all points of fric- 
tion.) 

3. Fill vacuum pump oil bottle to designated level 
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fN FORMATION. SHEET 
Daily and weekly adjustment procedures 

(CAUTION: Do /lot make adjustments without specific,permission from your 
instructor, then refer to operator's manual, maintenance manual, or your instruc- 
tor for settings.) ■ ■ v * * 

A. Student should not make adjustments until approved^ as an operator by 
the instructor * 

B. Adjustment* should be made as necessary to make-ready for each job order 
and should be made at will as needed 

(NOJE: Routine operator adjustments may require the operator to square 
image on sheet, move image side to side, raise or lower image vertically, 
increase or decrease ink flow, increase oT decrease water flow, feeder set-up, 
delivery set-up, register board set-up, air blast, vacuum, and impression 
cylinder pressure.) < > 

C. Weekly adjustments should be those necessary to troubleshoot and solve 
problems 

# 

Monthly adjustment requirements 

A. Make an ink form roller check 

B. Adjust dampener rollers to plate cylinder , 

(NOTE: Procedures for adjustments on various presses are outlined in 
Job Sheet #1.) 

C. • Adjust ink form rbllers to plate cylinder 

(NQTE: Procedures for adjustments on various presses are outlined irr 
Job Sheet #2.) , * ' 

D. Adjust plate cylinder to blanket cylinder 

(NOTE: Procedures for adjustments on various presses are outlined in 
Job Sheet #3.) 

E. Adjust blanket cylinder to impression cylinder 

(NOTE: -Procedures for adjustments on various presses are outlined in 
Job Sheet #4.) 

Steps in making an ink form roller check 

(NOTE: To assure proper ink laydown and prevent plate wear, a check should 
be made of the ink form roller pressure on the plate cylinder; this procedure 
is applicable to most situations.) 

A. Ink up the press 

B. Gently drop the ink form rollers to the plate cylinder, then lift them 

C. Turn the handwheel to bring the plate around for inspection 

1M 
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D. Uniform stripes of ink 1/8" to 3/16" wide indicate proper adjustment 

E. Irregular ink stripes indicate either unevln settings or worn rollers; and 
adjustments should be made to correct the problem 

XII. Ink stripe configurations and their significance 

A. Ideal setting-Uniform ink stripe 1/8" to 3/16" wide indicates proper 
adjustment (Figure 1) 

FIGURE 1 ■■^■^^H^^H^B 



B. Roller worn at ends-Caused by form roller being set too tightly to oscillator - 
roller; correct by resetting rollers or replacing them if desired setting cannot 
be obtained (Figure 2) . 



FIGURE 2 




C. ^ Low area in center-Indicates .improper grinding or imprope'r manufacture 
and should be/eplaced (Figure 3) 



FIGURE 3 



RoHer swollen at ends-Results from continuously setting roller too tightly 
and should be replaced (Figure 4^ 



FIGURE 4 



.E. 



Setting uneven-Too heavy on one end and tod light on the other end; 
adjust rollers (Figure 5) 



FIGURE 5 



(Figures 1 through 5 courtesy 3M Cojnpany) 
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Requirements for a preventive maintenance schedule in chart form (Transparency 
1) 

A. A preventive Maintenance chart should include at leW three categories 
of work 

1. Cleaning 

2. Lubricating 

3. Adjusting 

B. Each category should have columns for listing time when work should be 
done 

1. Daily • 

2. Weekly/bi-weekly 

3. ^ Monthly 

C. . Each maintenance activity on the chart should have a block for parking 

the date when maintenance was performed ^ 

D. The operator's manual and other manufacturer's guides'should be referenced 
for lubncation and adjustments 

E. The back side of the PM chart should provide spacq to log the date problems 
occur, what the problems are, and how the problems are solved 

> 

(NOTE: The PM schedule presented in TM 1 is a suggested format; in an^ 
actual working sijuation or in the classroom the format may have to be 
modified "to meet the needs of specific equipment in the workplace or 
the school shpp.) 

Sequence of troubleshooting technique * * 

A. Make no assumptions 

B. Look for the simple cause and the simple solution 

(NOTE: The solution may be as* simple as plugging in the power cord.) 

C. Identify specif ic^symptoms of the problem 

D. List- the probable causes 

E. L^st possible*solutions for each cause 

(NOTE: Reefer to operator's or maintenance manuals.) 

(CAUTION: Adjustment* should be made only with the power off and with 
the approval of your instructor.) 
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XV. Categories of press troubles 

A. Operatpr 

(NOTE: The majority of problems are operator caused; they occur because 
of lack of knowledge, neglect, or carelessness.) 

B. Chemistry and ink 

C. Paper stock 

D. Image transfer process 

E. Mechanical ) 

* 

XVI. Types of emulsification 

A. Excess water; in ink-Causes ink to pile on rollers^ plate and/or blanket 
producing* grayed image on sheet 

(NOTE: Small amounts of water mixing into ink during the run normally 
cause little harm.) 

B. Excess ink in water-Produces overall tint in background^area on the printed 
sheet 

XVII. Technique for avoiding emulsification-lnk must be greasy but not too greasy 

K (NOTE: Ink with a proper greasy quality is determined by the ink vehicle, pig- 

ments, compounds, and driers; if the ink is too greasy, the nonimage area of the 
plate will become ink receptive.) 

XVIII. Conditions creating ink drying problems * 

A. Relative humidity 

B. Too much moisture run on the press 

C. pH of fountain solution- 

(NOTE: As pH value drops below 4.0, drying time increases significantly 
until a pH of 2.0 would take approximately 4 times the drying time on a 
typical offset paper.) . ' 

D. Type of printihg'paper (absorbency) . 

E. pH of printing paper 

(NOTE: The pH of the paper stock becomes significant when the relative 
humidity is high (above 60%), especially on coated stock. Inks dry normally 
on uncoated papers having their pH values above 4.5.) 
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XIX. 



XX. 



F. Lack of oxygen 

(NOTE: When running heavy solids, there "may not be enough oxygen 
between sheets on the delivery pile necessary for drying.) 

G. Temperature 

Common ink troubles on the press and their causes 



B. 
C 
D. 



Set-off - Ink is transferred from the front surface of one sheet to the back 
surface of the sheet above in the delivery pile 

Chalking--lnk on the paper? turns dry and powdery 

Trapping -Ink dries so tttat succeeding colors will not adhere properly 

Tinting-Emulsified ink suspended in the fountain solution on the plate 
> surface appears as a uniform tint on the printed sheet 

Scumming-Ptate picks up \nk in the clear areas and transfers to the clear 
areas of the sheet 



F. 
G. 



Piling-Ink builds up or piles bn rollers, plate, and/of- blanket 

Picking-Ink tears away partlof the paper coating, as the sheet ispri 
these appear as black spots\in the blank areas of the printed sheet 
white spots in the solid areas 



nted;) 
: an<jf 



H. Misting--Jnk flies fnto atmosphere as fine mist especially at high temperature 
and speed 

I. Toning-Jlnk adheres to nonimage area of plate because of lack of dampening 
and transfers to printed sheet 



Guidelines foif evaluating good print quality (Transparency 2) 
(NOTE: The following is adapted from materials published by the 3M Company.) 

A. Crisp, dar^c lines and solids 4 

B. A clean background 

C. Clean halftones, Screens, and reverses 

D. Good registration 

E. Each sheet dried completely 
XXL Print quality problems and their causes 

(NOTE: The following is adapted from. materials published by the 3M Company.) 

A. Scumming-Background dirty because of too much ink, not enough mois- 
ture, dirty dampener roll covers, or da mpener covers tied too tightly on ends 
(Transparency 3) 
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B. Gray, washed out- Not enough Jnk, too fnuch moisture, wrong color of ink, 
incorrect dampener form roller pressure, incorrect plate-to-blanket pressure, 
or incorrect impression-to blanket pressure (Transparency 4) • 

C. Gray, washed out dirty background-Glazed ink rollers, glazed blanket, 
too much ink form roller pressure, or too much dampener form roller 
pressare (Transparency .5) 

D. Copy too dark-Too much ink, too much impression-to-blanket pressure, 
not enough plate-to-blanket pressure, or too rfiany revolutions on blanket 
without paper going through causing build up on blanket (Transparency 6) 

E. Uneven printing -Incorrect ink distribution, glazecJ rollers, incorrect damp- 
ener form roller parallel pressure, poor paper surface, incorrect ink form 
roller parallel pressure, incorrect plate-to-blanket parallel pressure, incorrect 
impression-to-blanket parallel pressure, or dirty impression cylinder (Trans- 
parency 7) 4 

F. Double image (blurred copy)-- Loose blanket, too much ink and fountain 
solution, not enough plate-to-blanket pressure, loose plate, or incorrect 
impression*to-blanket pressure (Transparency 8) 

G. Weak spots (spotty copy)-- Incorrect plate-to-blanket pressure, incorrect 
impression-to-blanket pressare, low spots in blanket, tacky ink, tacky 
blanket, dirty impression cylinder, or blind image on plate caused by dried 
gum or too strong fountain solution (Transparency 9) 

H. Image breakdown during run-Too much dampening form roller pressure, 
too much ink form roller pressure, too much plate-to-blanker pressure, 
fountain solution too strong, or end play in form rollers (Transparency 
10) 

I. Streaking- Incorrect Ink form roller pressure, incorrect dampener form 
roller pressure, incorrect plate-to-blanket pressure, incorrect impression- 
to-blanket pressure, improper ink, or loose blanket (Transparency 11) 

J. Improper register- Loose blanket, side guides not set properly, paper not cut 
straight, or cam band not set (Transparency 12) 

K. No image at ail-Not enough ink roller form pressure, not enough plate- 
to-blanket pressure, not enough impression-to-blanket pressure, too much 
moisture, glazed blanket, or glazed ink rolls (Transparency 13) 

L Paper curling in receiver- Too much moisture or a curl in the paper (Trans- 
parency 14) 

M. Paper nicking on edge-Paper stop fingers too high, feed rollers not set 
properly, or paper hitting back stop in receiver too hard (Transparency 



N. Paper missing grippers-Stop fingers incorrectly set or fefed rollers out of 
adjustment (Transparency 16) 

0. Paper wrinkling-Too much moisture, paper damp, too much pressure 
- between blanket and impression cylinder, or register board not set properly 
(Transparency 17) 
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X[X 1 1. Troubleshooting guides for ink'and dampening problems 



(NOTE: The following is adapted from materials published by the 3M Company.) 



PROBLEM 


CAUSE 


SOLUTION 


INK SET-OFF IN 
DELIVERY PILE 

- 


Too much ink on paper 


Readjust ink settings 


Too much acid ih fountain 
solution 


A low pH retards drying. 
Test pH of solution. If 
nqt between 3.8 and 5.5, 
adjust accordingly 




Wrong ink for stock 


Contact ink supplier 


A 


Not enough drier in ink 


Increase drier content. 
Contact ink supplier for 
correct drier 




Paner coat inn of noor 
quality 


■ 

u^p nanpr nf hpttpr nualitv 


• 

! 


inK loo siitt, causing 
absorption problems 


mqq iigni varnisn lo inK 




Delivery pile too high 


Reducelift height 




Pressman bends paper pile 

when removing from press 
* 


Use skid under pile and 
lift paper by skid load only 




Pressroom humidity high 


Close windows, increase room 
temperature 




Running with too much 
water 


Run with minimum ink and 
water 


4 


Static in the d^ljvery 
pile is attracting sheets 
to each other 


Increase pressroom humidity. 
Pre-condition paper to press- 
room conditions. Use a tinsel 
static eliminator across deliv- 
ery areas so Raper contacts it. 
Use commercial static elimin- 
ators 


1 


Not enough or improper 
spray powder 


Increase amoilM of spray 
powder or increase the particle 
size of spray powder 
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PROBLEM 


CAUSE 


SOLUTION 


INK CHALKING 

* 


Ink vehicle is absorbed 
by paper before ink has 
time-to set properly on 
paper surface 


Add a binding base to control 
absorption by paper 




- Not eobugh drier in ink ' , 


Add drier tb ink. Check with 
ink supplier for correct drier 




Job printed with wrong ink 
for stock used 


Over-print with varnish 


INKTRAPPING 
(ink does not 
adhere to pre- 
viously printed 
color) 


Ink dries hard before next 
color 


Run all colors as quickly 

as DOSSible without rkkinn 

ink set-off 


Ink tack incorrect 


Consult ink supplier 




Wrong drier used on first 
color down 


Use different drier on first 
color. Consult ink supplier 


TINTING/CATCH UP 
(ink can be wiped 
from plate) 


Emulsified ink suspended 
in the fountain solution 
appears as a uniform tint 
on the printed sheet 


Smear small amount of ink on 
glass. Place several drops of 
fountain concentrate on ink. 
Rub together with finger. If 
two mix readily, the ink is 
faulty. Wash-up and replace 
ink 


— 


Alkaline or proteninous 
paper, causing ink emul- 
sification 


, Adjust fountain pH to needs 
of paper. Check paper; change 
if necessary 


4 


Fountain solution 

NT 


' 1 . 

If pH is above 6.0, tinting can 
result. Readjust pH of foun- 
tain. Allow dampeners to 
become Completely wet before 
printing 


» 

* 


Lack of water 


? , - 

Set top dampener lighter than 
lower. Ductor not contacting 
pan roller firmly. Reset. Duc- 
tor roller covering compressed 
and dirty. Clean o* replace. 
Adjust ductor-to-vibrator 
^roller to a firm pressure. Clean 
- and etch oon roller and rp- 
cover if slimy and dirty/ • 
Increase dwell timtfof ductor 
roller on pan roller. Check for 
low spots in dampening rollers 
- correct. Dirty dampeners - 
ctean 
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PROBLEM 


CAUSE 


SOLUTION 


TINTING/CATCH UP 


Excessive ink 


Reduce ink level and allow 
adequate time for adjust to 
take full effect 


Poor (weak) varnish ink 


Replace with better ink 


Breakdown of pigment par- 
ticles in the ink 

C 


hik may be at fault. Notify 
the ink manufacturer. May 
need reformulated ink „ , 


Acid getting into ink from 
an improperly washed-out 
plate ^ 


■ 5 fc 

Wash up press. Replace ink. 
Re-process the plate 


SCUMMING OR Sfc» 
TINTING 


Plate qr press condition 


"Wet hone" plate in problem 
area. If honed area continues 

IU la Kg 1 1 1 In., \t\fs piUUIciTj 15 

tinting caused by an inking 
problem on the press. If area 
stays clean it is scumming 

LdUacU Uy yialvz ociioiiiviiy 


SCUMMING 

• 


Sensitive plate 


Desensitized 


Highly bichromated foun- 
tain solution 


Check solution and re-mix if 
necessary 


Plate exposed to light 
after fountain solution 
allowed to dry on it 


Desensitize or re-make plate 


Excessive printing pressure 
could indirectly cause scum 


Check cylinder pressures, 
adjust as needed 


Portor nr inlf PSkiicinfi nlato 
rdpci ui ini\ uauainy piaic 

sensitivity 


f*hprk thpm nut 

IC\>^ IMCIll UUl 


Negative plate improperly 
desensitized oHightstruck 


Desensitize or re-make plate 


Positive plate underexposed; 
water on plate during devel- 
oping/fixing; improperly 
desensitized 


Re-make plate 


Ink form roller setting 


Check ink form roller setting 
to the vibrator roller and to 
the plate. The vibrator roller 
should drive the ink form 
roller and not the plate 
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PROBLEM 


CAUSE 


SOLUTION 


SCUMMING 


Fountain solution too weak 
or improperly mixed 


InrrPiKP tfrpnnh nr ro-miv 

1 1 IV* 1 CO 9 LI C 1 1 Ml ' Ul 1 C 1 1 1 1 A 


/ 


Ink sensitizing plate back- 
ground beyond image area 


Densensitize with plate , 
cleaner-conditioner 


/ 


Glazed offset blanket L 


'"'Clean all gum/^toray,, paper 
sizing, and etc. from blanket 
with deglazer and pumice 


I 


Low alcqhol content 


Bring to correct concentration 


INK PI LING ON 
ROLLERS 


Too much water 


Check to adjust all dampener 
settings 




Ink too short 


Add longer varnish 




Costing frotn paper 


Use another stock 


TONING 


— ^ » ■ 

Out of fountain solution 


Add fountain solution 




Dampening form roller pres- 
sure too light 


Increase pressure 




Too little fountain solu- 
tion being run 


Increase quantity 




Dampening form roller 
cover dirty 


Clean cover. Change cover 


j 

PICKING AND 
HICKIES 
(Defects in 
printed image 
caused by dried 
ink, dirVor 
papeptfoers on 


Worn or cracked rollers 
deposit tiny particles of 
dry ink onto plate 


Remove from press and clean 
thoroughly. Regrind or replace 
if necessary 


Lint, gum, dried ink skin, 
etc., in ink fountain 


Use lintless dampeners. Clean 
inking system; use fresh ink 


I » III ft . V 

plate and blanket.) 

t » 


Dirt or dust on paper 

£ ■ 


Fan sheets thoroughly. Wipe 
edges of paper load with 
glycerin. Vacuum load edges. 
Be sure slitter knife in paper 
cutter is sharp. Be sure stock 
was back-trimmed (cut yvith 
correct edge of knife). Inspect 
sheet cleaning equipment 


9 


Weak paper surface. 


Use ink and paper suited to 
each other 
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PROBLEM 


CAUSE 


SOLUTION 


PICKING AND 
HICKIES 


Dirty plate 


Wash plate before resumi ng , 
the run. Visually check to be j 
sure no specks or particles are 
still clinging to its surface 




Tacky blanket 


1 

Wash blanket. Apply sulfur 
powder 




High ink tack 


Reduce tack slightly. Do not 
use mote than 1/2 oz. reducer 
per lb. of ink. Do not allow 
press to stand idle too long 
allowing tack of ink to in- 
crease. Add varnish or lubri- 
cant to non-printing area} of 
1 rollers 




Excessive blanket to 
impression pressure 


Decrease pressure between the 
blanket and impression cylin- 
ders 




Higtvptess sfteed 


Reduce press speed 




\ 

Excess water reaching 
stock 


Run with minimum water 


1 


* 1 

Heavy form 


Run light forms first 


1 

INK MISTING 

(flies into atmos- r 
phere as fine mist) 


Ink too soft 


Add heavier varnish to ink 


Ink rollers are nicked or 
out-of-round 


Inspect all rollers and replace' 
defective ones 




Too much ink 


Reduce ink fountain settings 




If dots appear on press 
parts, ink is too thin 


Add mixing white and heavy 
varnish. Use a heavier ink 




If little ink lines appear 
on press parts, ink is too/ 
thick j 


Add thin varnish 


| 


Ink rollers set too tightly 


Re-set ink rollers 


i 


Ink rollers too hard 


Replace rollers 




Ink rollers swollen 


Use a more volatile press wash. 
Re-set the rollers 




Ink rollers too soft 


Replace the rollers 
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PROBLEM 


CAUSE 


SOLUTION 

. 1 


INK ROLLER 
STRIPPING 
(rollers do not 
accept ink) 

! 


Fountain solution too 
acid 


"Test pH of soution. If it is not 
Jiefween 3.8 and 5.5 adjust 
accordingly 


<3 lazed form roller 


Remove from press and de- 
glaze and pumice. Rinse 
thorough^ 


Too much wat^r being run 


Cut back water at fountain 


Desensitized metal vibrator 
rollers 


Clean rollers, copperize, wash 
thoroughly. Thenfjink rollers 
and wash again before using 


XXIII. Troubleshooting guides for papeijj stock problems 

(NOTE : The following is adapted from materials published by the 3M Company.) 


PROBLEM 


CAUSE 


SOLUTION 


PAPER CURLING 


i uu iiiulii waier 


Run with minimum water 


Paper not properly condi- 
tioned 


Condition paper to pressroom 
conditions 


Room humidity not constant 


Install proper controls 


Heavy copy at end of form 


Reverse plate if possible 


High ink tack 


Reduce tack of ink with 
reducing varnish 


Excess blanket to impres- 
sion cylinder pressure 


Reduce impression setting 


PAPER ROLLES INTO 
DELIVERY TRAY 


Short grain stock 


Set ejector rollers and rings. 
Slow press. Change to long 
grain 


Ejector rollers and rings 
not $et properly 


Set ejector rollers near edges 
of sheet with rings just outside 
rollers 


SHEET WRINKLE 
(gripper edge to 
trailing edge) 

i 


Excess blanket to impres- 
sioxvcylinder pressure 


Reduce pressure 


Excess or uneven -feed roll 
pressure (1250 multilith) 


Reduce pressure 


Excess sheet edge moisture. 
Unwrapped stock left in 
high humidity area 


Allow paper stock to adjust to 
foom humidity. Open pack- 
ages of sjtock and use imme- 
diately 
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PROBLEM 


CAUSE 


SOLUTION 


SHEET WRINKLE 


Sheet not Jed correctly 


Check stack height, sheet 
guides, air blast and vacuum 


SHEET LEAD EDGE 
CORNER FOLDED 


Stack height on feeder not 
correct (usually too low) 


Set .stack height to sucker feet 
for weight of stock being fed 


Sheets not quare on feed 
table 


Adjust paper guides to hold 
sheet square to front plate 


Pullout rollers set too 
close to sheet edge 


Move pullout rollers toward 
center of sheet 


Paper 5 not square in register 
position 


Set side register guides to hold 
sheet square 


Uneven feed roll* pressure 


Check pressure, adjust for 
equal pressure end to end 


PAPER NICKING 
ON LEAD EDGE 

« 


Paper stop fingers too 
high 


< 

Adjust fingers to clear as feed 
feed roller touches paper 


Feed roller not timed cor- 
rectly (contacting paper 
before stop fingers move) 


Adjust cam to retard feed 
roller 


Too much feed roller pres- 
sure 


Reduce roller pressure 


Paper hitting back stop in 
receiver too hard 


Set paper bail to slow sheet 
travel Make sure paper strikes 
back stop squarely 


Chain delivery grippers 
not timed correctly with 
impression cylinder 


Set gripper opening on each 
chain bar, then set chain 
timing with cylinder 


XXIV. Troubleshooting'guides for process (image transfer) problems 

• 

(NOTE: The following is adapted from materials published by the 3M Company.) 


PROBLEM 


CAUSE 


SOLUTION 


PLATE INKS UP . 
SOLID 

• 

1 


No fountain solution 


Add fountain solution 


Dampening form roller not on 


Turn roller on 


Dampening form roller not 
adjusted properly (too 
little pressure) 


Adjust dampening form roller 


Obstruction holding damp- 
ening form roller off plate 


Remove or correct obstruction 
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PROBLEM 


m CAUSE 


SOLUTION 


PLATE WILL NOT 
TAKE INK IN IMAGE 
AREA (blind plate) 


Gum not removed from 
m plate surface 


Remove gum 


Ink form rollers not on 


Turn rollers on 




Incorrect ink form roller 
pressure » 


Set rollers to correct pressure 


• 


Too much acid in fountain 
solution 


Keep pH factor between 3.8 
and 5.5 (prevents gum from 
desensitizing plate image) 




Emulsified ink (ink loses 
its ability to protect image 
from gum arabic. Often 
accompanied by roller 
stripping and/or 
'washed out copy) f 


Change to better ink, clean 
rubber rollers, raise pH of 
fountain, clean metal roller^ 
if stripping 

* 


4 


Too much gum arabic in 
fountain solution 


Gum content should be kept 
at one ounce or less per gallon 
of fountain solution 


* 


Detergent in water, sponge, 
dampeners or ductor reach- 
ing plate image 


Thoroughly rinse ductor and 
dampener rollers with one 
ounce fountain concentrate to 
a gallori of water before 
installing on press 


• 


Plate cleaners or scratch 
removers dried on platd 
image 


Always rinse plate thoroughly 
immediately after application 




Irfk lacking tack will not 
adhere to image 


Consult ink supplier 


PLATE WON'T 

RUN CLEAN % 


Plate surface oxidized 


V 

Clean with scratch remover. 
Make new plate 




Too much ink 


r Reduce amount of ink on 
rollers 




Contaminated fountain 
solution 


Make fresh fountain solution 




Incorrect dampening form 
roller pressure 


Adjust roller pressure 




Out-of-date plate or con- 
taminated plate 


Make new plate. Open new 
box of plates 
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PROBLEM 


CAUSE 


SOLUTION 


PLATE WON'T 
RUN CLEAN 


Bad negative causing back- 
ground area exposure on 
plate 


Opaque negative, remake nega- 
tive, make new plate 






Emulsified ink on form 
, rollers 


Wash press and reink 


PRINTED IMAGE HAS 
OVERALL FADED 
APPEARANCE 


Plate image blinding (too 
much acid in fountain solu- 
tion) 


Mix fresh fountain solution 


- 




Tnn murh fountain solution 

1 UU MILIUM lUUIILulll IIUI 1 

being run 


RpHiipp nuantitv 






Too little ink being run 


Increase ink feed 


♦ 




Emulsified ink on form 
rollers 


Wash ink system, reink 






Glazed ink rollers 


Deglaze, reink 


• 




Glazed blanket 


Deglaze blanket 






Ink form roller pressure 
inporrect (too light) 


Set correct pressure- 
increase 




t 


Dampening form roller 
pressure incorrect (too 
heavy) 


Set correct pressure- 
decrease 






Plate to blanket cylinder 
pressure too light 


Increase pressure 






Blanket to impression cyl- 
inder pressure too light 


» 

Increase pressure 


WEAK OR OPEN 
AREAS IN 
PRINTED IMAGE 


Plate worn 


Redevelop plate. Make new 
plate 


Plate to blanket cylinder 
pressure too light 


Increase pressure 






Blanket to impression cyh 
inder pressure too light 


Increase pressure 




i 


Damaged blanket A 

< 


Apply blanket fix to swell 
area. Remove blanket and 
roll out damaged area. 
Change blanket 
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rnuo LtM 


CAUSE 


SOLUTION 


WEAK OR OPEN 
AREAS IN 
PRINTED IMAGE 


Paper particle buildup on 
blanket 


Clean blanket with blanket 
wash and^ water miscible 
cleaner 


Irregular stock surface 
• 


Increase blanket to impression 
cylinder pressure. Change 
stock 


DOUBLE IMAGE 
(GHOST IMAGE) 
ON PRINTED SHEET 


Loose plate 


Tighten plate tail clamp 


Loose blanket 


Tighten blanket (be careful to 
tighten evenly) 


Too much plate Jo blanket 
cylinder pressure 


Decrease pressure 


Too much blanket to impres- 
sion cylinder pressure 


Decrease pressure 


XXV. Troubleshooting guides for mechanical problems 

(NOTE: The following is adapted from materials published by the 3M Company.) 


PROBLEM 


CAUSE 


SOLUTION 


PRESS WON'T 
TURN ON 


Disconnected from power 
source 


Plug in cord. Replace fuse. 
Repair connection 


Power switch not operative 


Reattach loose wires. Repair or 
replace switch 


PAPER WILL 
NOTFEPB 


Vacuum pump not on 


Turn switch on. Repair loose 
,or broken wires. Replace 
switch 


No vacuum or air blast 
(pump drive motor on) 


Check pump drive belt 
(replace if broken) 


No vacuum or air blast at 
feeder (pump is on) 


Repair or replace broken or 
leaking hose. Loosen stick- 
ing pump vanes (flush with 
mixture of oil and solvent) 




Feeder lever not operative 


Replace loose or broken spring. 
Tighten loose screws 




Paper stack too high or 
too low 


Check feed table release. Set 
stack height for stock being 
fed. Correct stack height 
feelers 


<# 
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PROBLEM 


CAUSE 


SOLUTION 


PAPER WILL 
NOT FEED 

* 


Pap>er guides tot) tight 


Set guides to touch sheet 
edges but not bind 


Sucker feet worn* 

, L_ , 


Replace rubber feet 


Sucker tubes open 


Close off tubes not in use 


PAPER SKIP FEEDS 

- 


\ x 

Stack height not correct 


Set stack height for stock 
being fed 


Paper guides too tight 


Set guides to tou^ta edges of 
sheet but not bind \ 


„ — . — 

Paper weight too far for- 
ward for stock being fed 
(A. B. Dick) 


Move weigni oacx 


Air blast setting not cor- 
rect 


Increase air blast 


Vacuum setting not correct 


Increase Vacuum 


Sucker tubes not in use 
open 


Cover tubes not in use 

i 


Heavy paper stock 


Increase vacuum. Increase air 
blast. Loosen trailing edge 
paper guide 


» Paper edges sticking 
together (dull cutter 
blade) 


Remove stock, fan on all four 
sides. Restack on feeder 


FEEDING TWO OR 
MORE SHEETS 


Stack height not correct 


Set stack height for stock 
being fed 


Too much air blast 


Decrease air blast 


• 


Too much vacuum 


Decrease vacuum 


I 

! 

• 

\ 


Paper weight too far back 
(A. B. Dick) 


Move weight forward 


Paper guides loo$e (espe- 
cially trailing edge guide) 


Set guides to touch sheet 
edges but not bind 


Sheet separators bent out 
of shape 


Reshape separators 
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PROBLEM 


CAUSE 


.SOLUTION 


FEED TABLE WILL 
NOT LIFT 


' g 

Lowering release latch not 
reset 


Reset latch < 


Stack height control set- 
ting incorrect 


Set for stock being fed 
• 


Lift adjustment incorrect 


Set lift mechanism to engage 
lift gear 

> 


Obstruction blocking lift 
mechanism 


Locate and remove obstruc- 
tion 

, 



1 " 1 
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Suggested Preventive Maintenance Chart 




Preventive Maintenance Schedule 



Equipment 



Activity 



\ CLEAN 
Date Performed 
M T W TH F 



LUBRICATE 

frmed 
T W TH F 



ADJUST 
Date Performed 
M T W TH F 



.Daily 



Clean ink, oil, 
lint, and dust 
from all ekposed 
surfaces of press 
and work area 



Oil friction 
points oWasI? 
moving parts 

(List points) 



Make adjustments 
as required for 
jobs being printed 



Weekly/Bi-weekly 



H|g an total press 
including side 
frame surfaces, 
work area, and 
floor under press 



Date 



Oil friction 
points of all 
exposed moving 
parts 

(List points) 



Date 



Make adjustments 
as required to 
solve problems 



Date 



Monthly 



Remove press side 
covers, clean oil, 
grease, lint, and 
dust from all sun 
faces; deglaze rollers 
and blanket 



Date 



Remove side covers; 
oil and/or grease all 
friction points 

(List points) 



Date 



Check and adjust as • 
required all operator 
controllable settings; 
form roller parallel, 
^orm roller pressure, 
all cylinders parallel, 
all cylinders pre ssure 



Date 



Operator's guide or manufacturer's*guide(s) to use for determining proper lubrication and 
adjustments A 



[Back Side of Chart) 



Date 



Problem 




Solution 



± 
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Guidelines for Evaluating Good Print Quality 




Crisp, dark lints and solids • A clean background • Clean halftones, screens 
and reverses • Good registration • Each sheet dried completely* 



• • • 




Scumming 




Gray, Washed Out 





Not enough ink • Too much moisture • Wrong color of ink •-Incorrect 
dampener form roller pressure • Incorrect plate-to-blanket pressure 
Incorrect impression-to-blanket pressure* 



1 
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Gray, Washed Out Dirty Background 




Glazed ink rollers • Glazed blanket • Too much ink form roller pressure • Too 
h much dampener form roller pressure* 




i 



Copy Too Dark 

* , 




Too much ink • Too much impression-to-blanket pressure • Not enough 
plate-to-blanket pressure • Too many revolutions on blanket without paper 
going through (build up on blanket)* 



• • • 

/ 



Uneven Printing 




Incorrect ink distribution • Glazed rollers • Incorrect dampener form roller 
parallel pressure • Poor paper (surface of paper) • incorrect ink form roller 
parallel pressure • Incorrect plate-to blanket parallel pressure • Incorrect 
impression-to-blanket parallel pressure • Dirty impression cylinder* ' 
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Double Image or Blurred Copy 




Loom Blanket • Too much ink and fountain solution • Not enough plate-to- 
blanket pressure • Loose plate • Incorrect impression-to-blanket pressure* 



Weak Spots or Spotty Copy 




Incorrect plate-to-blanket pressure • Incorrect impression-to-blanket pres- 
sure • Low spots in blanket • Tacky ink • Tacky blanket* Dirty impression 
cylinder • "Blind" image on plate caused by dried gum or too strong 
fountain solution* 

r 




00 
vl 

i 

> 



Image Breakdown During Run 




Too much* dampeipr form roller pressure • Too .much ink form roller pre- 
sure • Too much plate-to blahket pressure • Fountain solution too xstrong • 
VEnd play in form rollejp* 



Incorrect ink form roller, pressure • Incorrect dampener form roller pressure • 
Incorrect plate-to-blanket pressure • Improper ink • Loose blanket* 



f 



No Image At All 



Not enough ink roller form pressure • Not enough plate-to-blanket pres- 
sure • Not enough impression-to-blanket pressure • Too much moisture • 
Glazed blanket • Glazed ink rolls* 



H 
2 
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Paper Curling in Receiver 




Too much moisture • Curl in paper* 



.ST 
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Paper Nicking on Edge 




Paper Missing Grippers 




Stop fingers incorrectly set • Feed rollers out of adjustment* 




X 



Paper Wrinkling 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNITV 



ASSIGNMENT SHEET #1--D*ETERMINE LUBRICATION REQUIREMENTS 

FOR A SPECIFJC PRESS 

Directions: Your instructor'will provide you with a manufacturers manual and a lubrication 
chart for a specific press; from this information, and with your instructor's guidance, 
complete the following information: 

A. List daily lubrication points v 

B. Listyveeklyl/bi-weekly lubrication points 

I 

C. List monthly lubrication points 

(NOTE: Retain your list for use in completing Assignment SKfeet #2,) 



♦ \ 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



ASSIGNMENT SHEET #2 -SET UP A PREVENTIVE MAINTEANCE 
. SCHEDULE IN CHART FORM 



Directions: Use the suggested format in TM 1 as a guideline and set up a preventive mainte- 
nance schedule in chart form for a specific piece of equipment as selected by your instructor 
and a specific list of "items to be checked as assigned by your instructor; information obtain- 
ed for Assignment Sheet #1' may be used if your instructor so directs. 



198 



Gill 



PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



JOB SHEET? #1 -ADJUST DAMPENER ROLLERSTO PLATE CYLINDER 
Tools and equipment 

A. 1-jnch yvide strips of^O-lb bond paper or two .005 3M dampening guages 

B. Screwdriver I 

C. Allen wrench, if required 

D. Box end wrench or adjustable wrench 

E. Adjustment wrench, if required 

F. Operator and/or maintenance manual for selected duplicator 
Procedure (Figure 1) 
FIGURE 1 




(NOTE: It is important^to have equal pressure at all points between the dampen- 
ing roller and the plate cylinder; depending on the duplicator or duplicators 
available, your instructor- may direct you to complete all or some of the proce- 
dures outlined or use the procedures as guidelines for a selected duplicator; these 
procedures are adapted from materials published by the 3M Company.) 

A. Mount a plate on the plate cylinder 

B. Place two 1-inch wide strips of 20-lb bond paper or two .005 3M dampening 
guages between the roller and the plate 

C. Put the roller in the ON position and slowly pull on the strip? 

i «■ 

D. Determine if the pull on the strips is uneven; this means the roller is not 
« 'parallel with the plate cylinder 

E. Determine if the pull on the strips is too heavy or too easy; this means the 
overall pressure between the roller and plate cylinder must be adjusted 



v - 
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JOB SHEET #1 



Adjust .the dampener rollers on an ATF Chief 15 with the following proce- 
dure (Figure 2): 

1. Loosen locking nut (a)' 1 

2. Turn the dampener form roller adjusting screw (b) clockwise if the test 
strip is too tight or counterclockwise if too loose 

3. Tighten locking nut (a) 

4. Repeat the paper test to make sure that the proper amount of adjust- 
ment has been made 



FIGURE 2 




G. Adjust the dampener rollers on a Davidson Dualith 500 with the following 
procedure (Figure 3): 

1. Loosen lock nuts (a) 

2. Turn screws (b) counterclockwise until the bottom of the screws 
do not touch the round metal backing stud directly under the dampen- 
ing form roll brackets 

3. Loosen lock nuts (c) 

r 

4. Turn the adjusting screws (d) until the springs (e) exert an even pressure 
slightly more than is normally needed for running 
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JOB SHEET #1 

5. Tighten lock nuts (c) 

(NOTE: Adjust dampening form roller to metal vibrator roller before 
adjusting to plate.) 

FIGURE 3 




H. Adjust.|he dampener rollers on an Addressograph-Multilith 1250 with the 
following procedure (Figure 4): 

1. Loosen set screw (a) in the form roller knob 

2. Take a screwdriver and turn eccentric shaft (b) counterclockwise 
until a fairly strong pull c30.be felt on the strips as they are withdrawn 

3. Tighten set screw (a) to lock the adjustment 
FIGURE 4 
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JOB SHEET #1 



I. t Adjust the gap between the ?quamatic oscillator and the aquarjhatic ductor 
roller on an AB Dick 360 only under the careful guidance of yoUr instructor 
or watch the procedure as it is performed by an A. B.. D*ck service represen 
tative (Figure5) / 

FIGURE 5 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 

JOB SHEET #2--ADJUST INK FORM ROLLERS TO PLATE CYLINDER 

I. Tools and equipment 

A. Screwdriver 

B. Allen wrench, if required 

C. Box end wrench or adjustable wrench 

D. Adjustment wrench, if required 

E. Operator and/or maintenance manual for selected duplicator 
II. Procedure (Figure 1) 

FIGURE 1 



(NOTE: A properly adjusted machine is indicated when an ink roller check 
gives uniform parallel stripes of ink; irregular stripes indicate either uneven 
settings or worn rollers; depending on the duplicator or duplicators available, your 
instructor may direct you to complete all or some of the following procedures or 
use the procedures as guidelines for a selected duplicator; these procedures are 
adapted from materials published by the 3M Company.) 

A. Adust the ink form rollers on a ATF Chief 1 5 with the following procedures 
(Figure 2): 



1. LDOsen ink form roller lock screw (a) on the side requiring adjustment 



o 
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JOB SHEET #2 

2. Turn the ink form roller adjusting screw (b) clockwise to decrease the 
width of the stripe or counterclockwise to increase the width of the 
stripe j 

(NOTE: Make adjustment on operator's and nonoperator's sfdes of 
machine.) 

3. Tighten lockscrew 
FUTURE 2 




Adjust the ink form rollers on a Davidson Dualith 500 with the following 
procedures (Figure 3): * 

1. . Loosen lock nuts (a),m the form roll brackets 

2. Turn the adjusting screw (b) clockwise to decrease pressure and coun- 
terclockwise to fncrease pressure 

(NOTE: Make adjustment on operator's and nonoperator's side of 
^machine.) 

3. Tighten the lock nuts (a) * « 



202 



ERIC 



Gill 



JOB SHEET #2 



4. Recheck the pressure until both form roll stripes are exactly 1/8" 
wide 

(NOTE: Adjust ink form roller to vibrator roller before adjusting 

to plate.) a 



FIGURE 3 



■a 




C. Adjust the ink form rollers on an AddresSograph-Multilith 1250 with the 
following procedure (Figure 4): 

1. Loosen set screw (a) in the form roller knob 

2. Take a screwdriver and turn the eccentric shaft (b) counterclock- 
wise>to increase width of the stripe or clockwise to decrease the width 
of the stripe (should be 1/8" to 3/16") 

3. Tighten set screw (a) to lock the adjustment 

/ 4. If ink stripe is uneven make parallel adjustment on nonoperator side of 
machine; refer to operation manual or check with instructor 

FIGURE 4 
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JOB SHEET #2 

D. Adjust the ink form rollers on an AB Dick 360 with the following/procedures 
(Figure 5)* 

1. Loosen lock screws (a) both sides and adjust screws (b) as^ necessary 

2. Upper ink form roller ink stripe should be 1/8" wide 

a) Turn screw (b) on operator side of machine in clockwise direc- 
tion to increase width of stripe 

b) Turn screw (b) on the nonoperator side of the machine in a 
counterclockwise direction to increase width of stripe 

3. Lower ink form roller ink stripe should be 5/32" wide 

* a) \f^ower roller is same size as upper roller adjust sayie as 2.a) and 

b) If lower roller is larger than upper roller # , 

1) Turn screw (b) counterclockwise on operator side of the- 
machine to increase width of stripe 

4 

2) Turn screw (b) clockwise on nonoperator side of the 
machine to increasw width of Stripe 

4. Tighten lock screws • 
FIGURE 5 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNITxV 



JOB SHEET #3-ADJUST PLATE CYLINDER TO BLANKET CYLINDER 

Tools and equipment # ^ 

A. Screwdriver 

B. Allen wrench, if required 

G. Adjustment wrench, if required ^ ^ 
D. Operator and/or Maintenance manual, for selected duplicator 
Procedure (Figure 1) 
FIGURE 1 




(NOTE: Some of the basfc procedures for adjusting plate cylinder to blanket 
cylinder are common to several duplicators; depending on the duplicator- or 
duplicators available, your instructor may direct you to complete all or some of 
the following procedures or use the procedures as guidelines for a selected dupli- 
cator; these procedujjps are adapted from materials published by the 3M Corn- 
pan y v ) * ♦ 



A. Perform ink stripe checks 

B. Complete adjustments as required 

C. Turn the duplicator on and ink up the rest of the plate 

D. Check to make sure the entire plate is covered, not just the image area; this 
would not give a proper plate-to-blanket check 

Do not turn on the dampener rollers 

F. Turn the duplicator off and then gently lower the plate cylinder to the 
blanket and raise it immediately 



' JOB SHEETS 

1 

G. Rotate .the blanket cylinder by ^fie^handwhe^and inspect the ink stripe 
(should bi 1/8" guide) 

(NOTE: The ink stripe should be uniform in width; if it is not, refer to 
operator manual or maintenance manual for cylinder parallel adjustment or 
ask instructor to assist.) 4 

* 

H. Adjust the plate cylinder on an ATF Chief 15 with the following procedure 
(Figure^): 

1 . Loosen the tacking screw (a) 

2. Turn the plate-to-blanket impression justing screw (b) clockwise to 
increase the width of the stripe or. counterclockwise to decrease the 
width * 

3. Tighten lacking screw (a) 

• & 

FIGURE 2 \ , • 




1. ' Loosen the two alien screws (a) in the blankest latch 



2. Loosen lock nut (b) 

* * "* 

3. Turn the hex-headed screw (c) clockwise to increase pressure and 
counterclockwise to decrease pressure 

4. Tighten the lock nut (b) and the two alien screws (a) 
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5. Recheck for correct pressure^ * . 
FIGURE 3 "v* 




J. Adjust the plate cylinder on an Addressograph-Multilith 1250 with the 
fo llo win g pr o cedure (Fi gu re 4); — : 



1. Loosen lock bolt (a) 

2. Move single lever control (b) to left to inqrease pressure or to the right 
to decrease pressure 

c 

3. Tighten lock bolt (a) 

t 

FIGURE 4 
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K. Adjujt the plate cylinder on a AB Dick 360 only under the careful guidance 
of your instructpr or watch the procedure as it is performed by an Ab Dick 
service representative ( Figure 5) : ^ 



FIGURE 5 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 
. » ■ I UNITV 

JOB SHEET #4-ADJUST BLANKET CYLINDER TO^MPRESSION CYLINDER 



Tools and equipment 

A. Screwdriver 

B. Allen wrench, if required t 

C. Adjustment wrench, if required 

D. Operator and/or maintenance manual for selected duplicator 
Procedure (Figure 1) 

FIGURE 1 
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(NOTE: Improper" blanket cylinder-to-impression cylinder pressure may result 
in damaged blankets and poor quality cgpy, and running heavier than normal 
stock also requires blanket cylinder-to-impression cylinder adjustment; depending 
on the duplicator or duplicators available, your instructor may direct you to 
complete some or all of the following procedures or use the procedures as guide- 
lines for a selected duplicator; these procedures are adapted from materials 
published by the 3M Company.) 

A. Adjust the blanket cylinder on an ATF Chief 15 with the following proce- 
dure (Figure 2): 

T. Loosen liking screw (a) v * 
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2. Turn the impression adjusting screw (b) toward you untiLthe print 
obtained is very light 

3. Turn the adjusting screw (b) back, away from you, until the desired 
impression on the paper is obtained 

4. Tighten locking screw (a) 
FIGURE 2 




B. Adjust the blanket cylinder on a Davidson Dualith 500 with the fQllowing 
procedure (Figure 3): '* * 

1, Underpack the impression segment with packing sheets under th* 
metal drawsheet 

2. Refer to operator and/or maintenance manual for specific acjjusthnent 
requirements or ask your instructor to demonstrate the proper proce- 
dure ' . 



FIGURE 3 




? 
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C. Adjust the blanket cylinder on an Addressograph-Multilith" 1250 with 
the following procedure (Figure 4): 

1. Loosen clamp screw (a) 

2. Turn micrometer adjusting screw (b) clockwise to decrease pressure and 
counterc{6ckwtee to increase pressure 

3. Tighten clamp screw 

FIGURE 4 _ 




D. Adjust the blanket cylinder on an AB Dick 360 with the following procedure 
(Fjgure5): • 

1. Insert alien wrench into the control 'dial opening^ 

2. Turn the dial to the loyyer numbers to increase pressure and to the 
higher numbers to decrease pressure 

FJGURE5 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



JOB SHEET #5--CHANGE A MOLLETON COVER 
Tools and equipment 

0 

A. New molleton cover 

B. Installation sleeve 

C. Talcum or blanket powder 

D. v Blanket wash 

E. Roller conditioner-cleaner 

i 

F. Paper as required 
Procedure 

A. Remove roller from press, 
^ Spiit cover for easy reryioval from roller ~ ; 



(CAUTION: Do not cufruller surface.) 

C. Clean surface thoroughly with blanket wash and with water and roller 
conditioner-cleaner to remove all ink and gum 

D. Complete the change according to one of the following procedures: 

1. If installation sleeve is available y 

a) Slide cover over sleeve 

b) Insert roller inside sleeve 

c) Hold end of cover on end of roller as sleeve is removed 
j2. If no installation sleeve is available 

a) Coat roller with blanket or talcum powder 

b) Prepare a piece of paper 1 1/2 times the length of the roller and . 
. . wide enough ,to wrap around the roller two t;imes 

c) . Coat the paper with blanket or talcum powder 

d) Wrap the paper loosely around the roller, leaving 1/3 the length of 
the roller -exposed 

e) Slide the cover over the rolled paper onto the roller until the cover 
just overlaps the exposed end of the roller ' 
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JOB SHEET #5 < 

f) Grasp the cover and roller on the exposed end and pull the rolled 
paper from between the cover and roller 

E. Secure cover by pulling draw strings y> overlap cover ends over roller ends 

F. Sogk new cover with fountain solution ^ 

G. Remove excess moisture from cover by rolling with open palms on top oT 
paper towels dn a flat surface 



■"ay 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNITV 

i 

JOB SHEET #6--DEGREASE PLATE AND IMPRESSION CYLINDERS 



Tools and equipment 
A. Chrome cylinder cleaner 
* B. Degreaser 

C. Clean cotton pads 

D. Plate etch 
Procedure 

A. - Wipe the entire surface of the cylinder being cleaned with chrome cyjinder 
cleaner or degreaser, using a saturated cottbn pad 



C. 'Wash chrome cylinder cleaner or degreaser off, using a clean cotton pad 

saturated with water 

D. Wipe dry 



E. Wipe the entire surface of the cylinder with a clean cotton pad saturated 
with etch 

F. Remove excess etch with a clean, dry cotton pad 

(CAUTION: Cleaners may cause skin irritation; avoid prolonged skin contact 
and wash hands with soap and a generous, quantity of water after using a 
cleaner.) 




B. Apply three coats to the cylinder and rub each coat vigorously 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNITV 

ft 

JOB SHEET #7--DEGLAZE INK ROLLERS AND BLANKET 

I. Tools ^nd equipment 

A. Deglazer y 

B. Blanket powder 

C. Roller conditipner-cleaner 

D. Water miscible cleaner 

y 

E. Shop.tow^ls 

I. Procedure ( * - 

(CAUTION: Keep deglazer and roller conditioner-cleaner sway from heat or 
open flame because they are highl'y flammable; these solvents can also cause 
skin irritation, so after usfng them wash hands immediately with soap' and a 
- generous quantity of vjpter.) 

A. Applydeglazer on both surfaces to be cleaned; be sure to use only a deglazer 
recommended by manufacturer or supplier 5 " 

B. Follow deglazer with an ink roller conditioner to clean water soluble parti- 
cles from rollers and blanket as recommended ^by manufacturer or supplier 

C. Clean rollers with roller cleaner and blanket wash to remove active ingredi- 
ents in the deglazer • * 

D. Apply blanket powder to the blanket surface, and if an abrasive cleaner is 
applied 

1 . Use a soapy cleaner such as Ajax or Comet with water 

2. Thoroughly rinse the rollers with water until all traces of the cleaner are 
gone 

(MOTE: Yo get maximum life from blankets, it is recommended that 
* they be rotated each week, conditioned with blanket powder, and 

allowed to rest a week before being put back in service; when repeated 
cleaning of th* blanket is nece^jfcy, changin^he blanket daily is 
recommended^ blankets on or oft |he cylinder should be kept away 
from heat and sunlight, and when*tbey are stored, it should be in a 
dark, cool place out of direct sunlight and protected from dirt and 
damage.) 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNITV 



JOB SHEET #8--CHANGE BLANKET 



Tools and equipment . 

A. Allen wrench or specific tool recommended by manufacturer 

B. New or spare blanket 

C. Cleaner \ 

D. deglazer 

E. .Blanket powder \ 



F. Shop towels 

G. Cotton pads „ • 
Procedure 

A. Unplug power supply to the press 

B. Cledn blanket thoroughly using a standard deglazing procedure 

C. Remove blanket'from cylinder by releasing blanket clamps 

D. Clean blanket cylinder surface and clamps 

E. . Remove bars, if blanket is attached to cylinder by bars 

F. Clean bars and attach them to the new blanket 

G. Wipe surface of old blanket dry 

H. Apply a liberal quantity of blanket powder to a cotton pad and gently 
pat the entire surface of the old blanket, adding additional blanket powder 
to the cotton pad as required 

I. Rub the powder gently into the entire blanket surface 

*• 

J. Make sure the backing is clean and dry, then roll the old blanket with 
the rubber side in 

(NOTE: Placing a sheet of plain, clean paper over the rubber before. rolling 
will further protect the blanket surface.) 

K. Place old blanket in its original fcarton so that when stored it will be in a 
horizontal position 
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JOB SHEET #8 



L Attach new blanket to cylinder in reverse order of removal 

M. Ajdust new blanket so that tension is applied uniformly across the entire 
width and length of the blanket 

: ' (NOTE: Over-tightening will cause the blanket surface to become uneven, 
and if the blanket is too loose, copy quality will suffer, usually causing a 

, ghost image on finished copy; always follow the manufacturer's recommen- 
dations for blanket installation.) 

After running a few hundred copies, retighten blanket at trailing edge 
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PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



NAME 
TEST 



Match the terms on the right with the correct definitions, 

: a. The performance of routine inspection, 

cleaning, adjusting, lubrication, and minor 
repairs which aid in preventing major equip- 
ment failure and process troubles 

b. Powdered volcanic Ttffk used for cleaning 

"and scouring surfaces which must be free 
of oil residue 

c. A cleaner used to dissolve dried ink, solvent, 

and gum deposits on the surfaces of press 
rollers and blanket 

d. A cleaner used to remove oil and grease 

residue from the plate and impression cylin- 
der surfaces 
* s 

e. A cleaner which mixes with water to remove 

water soluble particles from press rollers, 
blanket, and cylinders 

/ 

f. A thin layer of hardened ink, fountain solu- 
tion, and blanket wash which forms on 
press rollers and blanket 

> 

g. A thin layer of tiny particles of clay, sizing, 

lint, and other paper components which 
forms on the press rollers and blanket 

A powder used on the surface of a rubber 
offset blanket to protect it during storage 
and to aid in maintaining the blanket's 
resilience 

A ' rubber ink roller which will not hold 
/ ink- on its surface because of fountain solu- 
tion, -etch, and other chemicals dried in the 
. fc pores • . ^ 

j. The process of* analyzing problems and 
determining probable causes and applying 
po&iblg solutions until a problem is solved 

k. A rttfxing of ink and fountain solution affect- 
ing th$ -separation of image and nonimage 
* areas or the of f$et'platfe - 






Piling^ 


2. 


Troubleshooting 


3. 


Ink glaze 


4. 


Sensitized roller 


C 

0. 


Pumice powder 


6. 


Toning 


7. 


Emulsification 


8. 


Deglazer 


9. 


Misting 


10. 


Preventive 




maintenance 


11. 


Degreaser 


12. 


Tranninn 


13. 


Water miscible 




cleaner 


14. 


Picking 


15. 


Blanket powder 


16. 


Set-off 


17. 


Scumming 


18. 


Tinting 


19. 


Chalking 


20. 


Paper glaze 
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I. Ink is transferred from- the front surface 

Qf one sheet to the back suface of the sheet 
above in the delivery pile 

m. Ink on the paper turns dry and powdery 

n. Ink dries so that succeeding colors will 

not adhere properly ' 

o. Emulsified ink suspencjfed in the fountain 

solution ,on the plate surface appears as 
a uniform tint on the printed sheet 

p. Plate picks up ink rn the clear areas and 

f transfers to the clear area of the sheet 

q. Ink builds up or piles on-rollers, plate, and/or 

- blanket t 

r. Ink tears away part of the paper coating 

as the sheet is printed; this appears as black 
spots in the blank areas of the printed sheet 
and white spots in the solid areas 

s. Ink flies into atmosphere as fine mist-espe? 

cially at high temperature and speed / 

t Ink adheres to nonimage area of plate because 

of lack of dampening and transfer to printed 
sheet 

2. List seven advantages of a routine, thorough preventive maintenance program. 

a. J _± 



b. 



e. 

f.- 



3. Name three areas of worlt ins preventiveLmaintenance program, 
a. 

h " : 1 

b. 



c. 
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4. Match the preventive maihtenance schedules on the right with their periodic impor- 
tance. 

_a. This is the regular daily cleaning that takes 1. Weekly 

place after a day's run and is the most impor- 4 

tant of the preventive majntenance schedules 2. Monthly 

! b . This usually takes place at the end of the 3. Daily 

; work week and is designed for blanket rota- 
I tion or protection of other press elements 
'i . while the press is not in use 

c. This supplements daily and weekly cleaning 
! and includes % a complete cleaning of the 
total press from the top to the floor 

5. Setect true statements concerning preventive maintenance procedures for daily cleanup 
tfteta daily run by placing an "X" in the appropriate blanks. 

(NOTE: For a statement to be true, all parts of the statement mus^be true.) 

a. Ink system 

1) Use the blanket wash normally used for cleaning the blanket during 
press run to clean ink rollers 

2) Clean only other parts that seem to need cleaning 
b. Dampening system 



9 

ERLC 



1) Wipe ink particles from roller cover using a cotton pad dampened 
with fountain solution, or 

2) Remove covered rollers from press and loosen ink with blanket wash, 
then flush blanket wash from cover with running water 

3) Remove excess moisture from cover by rolling the roller with open 
palms on top of paper towels on a flat surface 

4) Clean metal dampening rollers with plate cleaner or a water miscible 
cleaner, or pumice powder and water to remove all ink, oil, 6r residue 
whichrepels water 

5) A coating of gum arabic solution may be applied to metal rollers 
after cleaning 

* 

6) Change dampening roller jcover if enough ink has been trapped on 
the surface to form an ink Maze that appears shiny 
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c. Cylinders f 

1) Plate cylinder-Use plate cleaner or nonabrasive water miscible cleaner, 
( then coat with plate etch 

* 

2) Blanket cylinder-Thoroughly clean blanket with blanket wash and 
water, then clean cylinder ends and dry blanket 

3) Impression cylinder-Wipe ink from surface with. plate etch, or remove 
ink with blanket wash or deglazer,. then clean with plate cleaner, 
degreaser, or water miscible cfedfier, then coat with etctt ; 

d. Press 

1 ) Use a shop towel dampened with water 

2) Wipe ink, paper lint, dust, and oil from side covers, side frames, support 
bars, cam shafts, and gear shafts 

e. Work station 

1 ) Clean work table surface 

2) Clean chemical shelf ; wipe containers 

3) Place dirty shop towels in safety can 

4) Place all waste paper somewhere out of the way 
, . 5) Arrange work statibq ir> orderly manner 

6» Complete the following list of preventive maintenance procedures for weekly cleanup. 

a, Deglaze ink rollers and offset blanket 

b. Change blanket if rotation plan is followed 
1 c. Desensitize noncoyered dampening rollers 

d. Degrease plate and impression cylinder surfaces • 

e. Clean ink ductor cam truck or follower 

• f.s 

; ' * : * 

, g. : ; 

■ — — ■ 

h. 
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7. Complete the following, list of preventive maintenance procedures for monthly clean- 
up. . *. ' 



a. 

b: 

c. 



d. Clean oil, ink, paper particles, and dirt from vacuum ancMrive motors, 1 * side 
frames, cams, gears, levers, shafts, cylinder ends, and all har4^P i each areas of the 
press 

e. Flush press vacuum pump with a mixture of solvent and oil 

f. Clean vacuum and air blast filters, hoses, and air passeges 

g. Clean upper and lower paper pull-out rollers or forwarding rollers 

h. Clean upper and Jower paper feed rollers 

-* 

8. Select procedures for daily, weekly, and monthly lubrication by placing an "X" 
beside statements that apply. * 

a « Unplug the power supply; never lubricate a press while it is running 



b. Use whatever lubricants are available f 



jj:. The best time for daily lubrication is at the end of the day's run 



. d - AM Miction points of all exposed moving parts should be lubricated weekly 

e - Monthly lubrication should follow monthly cleanup before covers are 

replaced 

9. Complete the following list of daily and weekly adjustment procedures, 
a. 

b. Adjustments.should be made as necessary to make-ready for each job order gnd 
should be made at will as needed 

c. Weekly adjustments should be those necessary to troubleshoot and solve problems 
MX List three monthly adjustment requirements. 



c. 
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11. Arrange in order the steps in making an ink form roller check by placing the correct 
sequence number in the appropriate blank. 

a. Uniform stripes of ink 1/8" to 3/16" wide indicate proper adjustment 



b. Irregular ink stripes indicate either uneven settings or worn rollers,, and 
adjustments should be made to correct the problem 

_c. Ink up the press 

d. Gently drop the ink form rollersto the plate cylinder, then lift them 



e. Turn thphandwheel to bring the, plate around for inspection 

\> 

12. Identify the ink strip configurations in the illustrations that follow by matching them 
with the definitions on the right. * ^ 

a. | ■ 

% x 2. Ideal setting 

3. Roller swollen 
at ends 

4. Low area in 
center 

5. Roller worn at 
ends \ 



e.* 



13. ^Select true statements concerning requirements for, a preventive maintenance schedule 
in chart form by placing an "X" in the appropriate blanks. 

(NOTE:.For a statement to be trus, all parts of the statement must be true.) 

a. A p/eventive maintenance chart should include^aMeast three categories 

of work 



1) Cleaning 

2) Lubricating 

3) Adjusting 
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b. Each category should have columns for listing time when work should be 

done 

1) Daily 

2) Weekly/bi-weekly 

3) Monthly 

c. Each maintenance activity on the chart should have a block for marking 

the date when maintenance was performed 

-% * 

d. The operator's manual and other manufacturer's guides should be referenced 

for lubrication and adjustments 

e. The back side of the PM chart should provide space to log the datl problems 

occur, what the problems are, and how the problems are solved 

14. Arrange in order the sequence of troubleshooting technique by placing the correct 
sequ§i^^number in the appropriate blank. - 

a. Identify specific symptoms of the problem 



Jx List the probable causes 

_c. List possible solutions for each v cause 

_d. Make no assumptions ' 

_e. Look for the simple cause and the simple solution 



15. Complete the following list of categories of press troubles. 

a.- , 

b. 



c. Paper stock 

d. Image transfer process 

e. Mechanical 



16. Distinguish between the two types of emulsiftcation by placing an "X" beside, the 
statement that reflects what happens when there is excess water in ink, 

i . 

a„ Causes ink to pile on rollers, plate and/or blanket producing a grayed image 

on sheet ^ * ^ 
— . fj 
b. Produces overall tint in background area on the printed sheet 



17. Describe the technique fof avoiding emulsification. 
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18. Complete the following list of conditions creating/ink dryingproblems. 
a. . Relative humidity 

Too must moisture run on the press 
pH of fountain solution 
Type of printing paper 
pH of printing paper ' 



b. 
c. 
d. 
e. 
f. 

g. 



19. Match common ink problems on the press with their causes. 



_a. Ink is transferred from the front surface 
of one sheet to the back surface of the 
sheet above in the delivery pile 



c. 



e. 



\ 



Ink on the paper turns dry and powdery 

Ink dries so that succeeding colors will 
not adhere properly 

EmulsifiecJ ink suspended in the fountain 
solution on the relate surface appears as 
a uniform tint on the printed sheet 

Plate picks up ink in the clear areas and 
transfers to the clear areas of the sheet 



f.l Ink builds up or piles on rollers, plate, and/or 
blanket 

_g. Ink tears away part of the paper coating as 
the sheet is printed; this appears as black 
spots in the blank areas of the printed sheet 
and white spots in the solid areas 

h. Ink flies into atmosphere as fine mist^especial- 
ly at high temperature and speed 

J. Ink adheres to nonimage area of plate because 
of lack of dampening and transfers to printed 
sheet 



20. List four guidelines for evaluating good print quality. 

a. : 

b. ; 

c. ^ 

d. 



1. Piling 

2. Misting 

3. Scumming 

4. Chalking 

5. Toning 

6. Picking 

7. Tinting, 

8. Set-off * 

9. Trapping 
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21 . Match print quality problems with their causes. 

_^_a. Background dirty because of too much ink, 
not enough moisture, dirty dampener roll 
covers, or dampener covers tied too tightly 
on ends 



Jd. Not enough ink, tpo must moisture, wrpng 
color of ink, incorrect damperner form 
roller pressure, incorrect plate-to : blanket 
pressure, or incorrect impression-to blanket 
pressure 



_c. Glared ink rollers, glazed blanket, too must 
ink form. roller pressure, or too much damp- 
ener form roller pressure 

_d. Too much ink, too much impression-to- 
blanket pressure, not enough plate-to-blanket 
pressure, or too many revolutions on blanket 
without paper going through causing build up 
on blanket » + 

_e. Incorrect ink distribution, glazed rollers, 
incorrect dampener form roller parallel 
pressure, poor paper surface, incorrect ink 
form roller parallel pressure, incorrect plate- 
to-blanket parallel pressure, incorrect 
impression-to-blanket parallel pressure, or 
dirty impression cylinder 

_f. Loose blanket, too much ink and fountain 
solution, not enough plate-to-blanket pres- 
sure, loose plate, or incorrect impression-to- 
blanket pressure 

» 

_g. Incorrect plate-to-blanket pressure, incorrect 
impression-to-blanket pressure, low spots in 
blanket, tacky ink, tacky blanket, dirty 
impression cylinder, or blind image on plate 
caused by dried gum or too storng fountain 
solution 

Ji. Too npust dampening form roller pressure, 
too much ink form roller pressure, too 
much plate-to-blanket pressure, fountain 
solution too strong, or end play in form 
rollers 

j. Incorrect! ink form roller pressure, incorrect 
dampener form roller pressure, incorrect 
plate-to-blanket i pressure, incorrect, 
impression-to-blanket pressure, improper ink, 
or loose blanket 

j. Loose blanket; side guides not set properly, 
paper not cut Straight, or cam band not set 



1 . Gray-, washed out 
dirty background 

2. Gray, washed out 

3. Image breakdown 
during run 

4. Paper curling 
in receiver 

5. Scumming 

6. Weak spots 

7. Double image 

8. Streaking, 

9. No image at all 

10. Copy too dark 

11. Paper missing 
grippers 

12. # Paper nicking on 

edge 

13. Paper wrinkling 

14. Uneven printing 

15. I mproper register 
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k. Not enough ink roller form pressure, not . V 

enough plate-to-blanket pressure, not enough 
impression-to-blanket pressure, too much 
moisture, glazed blanket* or glazed ink rolls 

I. Too much moisture or a curl in the paper 

m. Paper stop fingers too high, feed rollers 

not set properly, orpaper hitting back stop in 
receiver too hard 

n. Stop fingers incorrectly set or feed rollers out 

of adjustment 

* 

o. Too much moisture, paper damp, too much 

pressure between blanket and impression 
cylinder, or register boards not set properly 

22. To the following problem concerning troubleshooting guides for ink and dampening 
problems, find the best solution by placing an "X" in the appropriate blank. 

Problem: Ink set-off. in delivery pile causp by too much ink on paper 

^a. 1 Contact ink supplier 

' b. Contact paper supplier 



c. Readjust ink settng 



23. To the following problem concerning troubleshooting guides for paper stock problems, 
find the best solution by placing an n X" in the appropriate blank. 

Problem: Paper curling because of too much water 

a. Contact paper supplier 

b. Slow press 

c. Rur^vith minimum water 

24, To the following problem concerning troubleshooting guides for process problems, 
-find the best solution by placing an "X" in the appropriate blank. 

Problem: Plate inks up solid becauseof no fountain solution 

a. Contact fountain solution supplier 

b. Adjust cam to retard feed roller 

c. Add fountain solution 

227 
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25. To the followng problem concerning troubleshooting guides for mechanical problems, 
find the best solution by placing an "X" in the appropriate blank, * 

Problem: Paper skip feeds because air blast setting is not correct 

a. Increase air blast 

b. Decrease air blast 

c. Increase vacuum 



26. Determine lubrication requirements for a specific press. 

27. Set up a 'preventive maintenance schedule in chart form. 

28. Demonstrate the ability to: 

a. Adjust dampener rollers to plate cylinder. 

b. Adjust ink form rollers to plate cylinder. 

- c. Adjust plate cylinder to blanket cylinder. 
t d. Adjust blanket cylinder to impression cyNnder. * 

e. Change a molleton cover. — - 

f. Degrease plate and impression cylinders. 

g. Deglaze ink rollers and blanket. 

* 

h. Change blanket. * 

(NOTE: If these activities have not been accomplished prior to the test, ask your 
instructor when they should be completed.) 
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1. a. 


10 


• f. 


3 


k. 7 


b. 




9- 


20 


i: 16 


c. 
d. 


8 
11 


h. 
i. 


15 
4 


ZS8 


e. 


13 


• j- 


2 


o. 18 



h. 



PREVENTIVE MAINTENANCE AND TROUBLESHOOTING 

UNIT V 



ANSWERS TO TEST 

P. 17 
q. 1 
r. 14 
s. 9 
t. 6 

2. Any seven of the following: 

a. Prevents time loss due to press breakdown 

b. Lengthens life of rollers and blanket 
c Aids in delivering a clean product 

d. Prevents excessive wear on moving parts 

e. Insures longer periods of trouble-free press operation 

f. I ricreases production 

g. Insures good image transfer 
Provides opportunity to locate and correct potential problems on a scheduled 
basis rather than during a production breakdown 

i. Helps operator to be aware of potential problems 
j. Helps operator to become more familiar with press mechanical functions 
k. - Helps operator to identity and correct troubles 

I. Presents an impressive, organized work station for view by the employer, custo- 
mers, or visitors 

3. a. Cleaning equipment and work area 

b. Lubricating equipment 

c. Adjusting operator controllable settings on equipment 

4. a. 3 

b. 1 

c. 2 

5. b, c 

6. f. Clean plate clamps 

g. Clean delivery stripping rollers and rings or chain delivery clamps and paper 
turning wheels 

h. Wipe oil and dirt off floor area under press 

7. a. Unplug the power supply 

b. Remove all safety and dust covers 

c. Begin at the top of the press and work to the bottom of the press to remove 
all paper lint and dust from the total press 

8. a, d, e 

9. a. Student should not make adjustments until approved as an operator by the 

instructor 
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10. Any three of the following: 

a. Make an ink form roller check 

b. Adjust dampener rollers to plate cylinder 

c. Adjust ink form rollers to plate cylinder 

d. Adjust plate cylinder to blanket cylinder 

e. Adjust blanket cylinder to impression cylinder 



11. 


a. 


4 




b. 


5 


* 


c. 


1 




d. 


2 




e. 


3 


12. 


a. 


2 




b. 


5 




c. 


4 




d. " 


3 




e. 


'1 


13. 


a, b, e, d, e 


14. 


a. 


3 




b. 


4 




c. 


5 




d. 


1 




e. 


2 


15. 


a. 


Operator 




b. 


Chemistry 


16. 


a 





i 



1 7. Description should include: Ink should be greasy but not too greasy 



18. 


f. 


Lack of oxygen 






9- 


Xemperature 




19. 


a. 


8 f. 


1 




b. 


4 . g. 


6 




c. 


9 h. 


2 




d. 


7 i. 


5 




e. 


3 





20. Any four of the following: 

a. Crisp, dark lines and solids 

b. A clean background 

c. Clean halftones, screens, and reverses 

d. Good registration 

e. Each sheet dried completely 



21. a. 5 

b. 2 

c. 1 

d. 10 



e. 


14 


i. 


8 


m. 


12 


f. 


7 , 


j- 


15 


n. 


11 


9- 


6 


k. 


9 


0. 


13 


h. 


3 


I. 


4 
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22.. c 

23. c 

24. c 

25. a 

26. Evaluated to the satisfaction of the instructor 

27. Evaluated to the satisfaction of the instructor 

28. Performance skills evaluated to the satisfaction of the instructor 
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OTHER PRINTING PROCESSES 
UNIT I 



UNIT OBJECTIVE ' 



t After completion of this unit, the student should be able to match terms associated with 
reproduction processes with the correct. definitions and seJect true statements concerning 
thermography, flexography, microfilming, and stamping. The student should also be able to 
distinguish between characteristics of gravure and engraving. This knowledge will be 
evidenced by scoring 85 percent on the unit test. 

i 

SPECIFIC OBJECTIVES 

t 

After completion of this unit the student should be able to: 

1 . Match terms associated with other printing processes with the correct definitions. 

2. Match types of copiers and duplicators with their characteristics. * 

3. Select true statements concerning thermography, flexography, microfilming, 
and stamping. . * * 

4. Distinguish between hand-cut film stencils and photographic stencils. 

5. Distinguish between characteristics of gravure and engraving. 

6. Match terms associated with types of letterpresses with the correct descriptions. 
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OTHER PRINTING PROCESSES 
UNIT I 



SUGGESTED ACTIVITIES 



r > 
II 

III 
IV 

V, 
VI 

VII. 

vm. 

IX. 



Provide student with objective sheet. 

it . « 

Provide student with'information sheet. 
' Discuss unit and specific objectives. 
Djscuss information sheet. 

Make a bulletin board display of different types of copies. 

Have students find different types of printing that have been produced by differ- 
ent types of processes covered in this unit. 

Arrange a field trip to observe as many processes as possible. 

Tou{ schooj and observe processes used. 

Give test. 



INSTRUCTIONAL MATERIALS 



Included in this unit: 
A": Objective sheet 

B. Information sheet 

C. Test 

D. Answers to test 
^References: 

A. Brockhuizen, Richard J. Graphic Communications. Blocmtfigton, IL 61701: 
McKnight Publishing Company, 1973. } 

B. Hatfvkinson, Bruce. Graphic Arts-A Curriculum Manual. Santa Fe, NM 
8(7503: Vo-Tech Division of NM State Department of Education, 1975. 

C. Shapiro, Charles. The Lithographer's Manual. Pittsburg, PA 15213: 
. Graphic Arts Technical Foundation, Inc., 1968. 
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OTHER PRINTING PROCESSES 
UNIT I 



INFORMATION SHEET 



Terms and definitions * 

A. Electrostatic duplication-A copying process produced by electrostatic 
forces causing a. powder (toner) to adhere to the charged image area of 
the copy * * 

B. Spirit duplication-A copying process utilizing a paper spirit master with a 
carbon image transferring the image tgr paper when the mastter is moistened 
by vapors of duplicating fluid 

C. Mimeograph duplication-A direct-plate copying process that employs a 
typed- or handrawn stencil mounted on a cylinder filled with ink which 
flows through the holes (image area) onto the paper 

D. Diazo process-Utilizes a light-sensitive dye in the copy paper which is 
deactivated by ultra-violet light and then developed by passing through 
ammonia vapors 

E. Thermo{jraphy--A process involving freshly printed sheets dusted -with 
resinous powder, which ? are heated, causing the powder to fuse and creating a 
raised surface on the print 

F. Flexography-A form of letterpress printing using a rubber plate to print 
material such as paper bags and boxes, plastic foils, cellophane, and metal 
foils, in web form 

G. Microfilm-Greatly reduced photographic image of a copy used basically 
for compact storage of large quantities of copies, which can be enlarged 
and printed back to original size 

H. Microfiche-A 4"x 6" microfilm negative that can store as many as sixty 
8 1/2" x 11" pages 

I. Stamping-Specially cut dies utilized to directly contact the copy and create 
an image that may be grained, embossed, foil or ink 

Example: A common type of stamping is rubber stamps 

J. Web-Paper fed to a press from a roll rather than in sheet sizes 

K. Screen printing-Printing directly from a stencil through a finely woven 
t screen 

L. Engraving-Printing directly from a metal plate that has the image scribed, or 
scratched, below the surface 

M. Numbering-lmprinting consecutive numbers, usually with letter press, 
on forms or copies being printed 
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N. Gravure-Printing directly from a metal or plastic plate that has a screened 
image etched, using acid, below the surface 

0. Letterpress -Printing djrectly from raised letters, inked and pressed against 
paper surface 

Types of copiers and duplicators and thet characteristics 
A. Electrostatic copiers 

1. Method of operation (Figure 1) 

a. Positive charge of selenium-coated plate 

b. Image projected through lens onto charged plate , 

c. Toner powder, with negative charge, sticks to plate 

d. Paper, with positive charge, receives toner in image area 

FIGURE 1 



A 



Output 
Tray 



Platen 



\ ixcd mirror 



Oscillating | 
Mirror 



Photo 
Cell Lens 



^-v- ^fcT Toner 



Meet rode 



Cop> Brush 1 usinu lamp 
and Reflector 



htu^e transler 



Copy Input 
Unit 



Schematic of a Typical Electrostatic Copier 
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2. Advantages 

a. Small quantities of copies produced at lower cost than by printing 

b. Copies produced with little preparation time 

c. Copies produced by semi-skilled operators 

3. Disadvantages ^ 

a. Quality of copies is inferior to printing 

b. Cost is prohibitive for large quantities of copies 

c. Most copiers produce copies in same size only 

d. Qifferent brands of copiers require special paper, chemicals, 
and other supplies 

(NOTE: Electrostatic copies can usually be identified by toner, or 
a light coating of gray tint, in the nonimage area.) 

B. Spirit duplicators 

1; Method of operation (Figure 2) 

% a. Paper spirit master with carbon image is placed on cylinder 

* b. Paper rtioistened by vapors of duplication fluid when it is fed into 
machine ^ * , 

c. Carbon from master is dissolved upon contact with paper, making 

copy. 



FIGURE 2 



Duplicating Fluid 



Master Cylinder 
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* 2. Advantages^ ~\ 

a. - Small quantities of copies produced at smaller cost than by 

printing 

b. Master, or image carrier, prepared by hand typewriter 

c. Inexpensive paper and supplies 
3. Disadvantages 

a. Very small quantity of copies produced from each master (usually 
25-50) 

b. Very poor quality of copies produced 

c. Machines use friction feed, which often causes paper jams 

(NOTE: Spirit duplicator copies can easily be identified by the 
blue-purple color, filled and blurred image, and distinct odor.) 

Q. Mimeograph duplicators 

1 . Method of operation (Figure 3) 

a. A stencil, Which may be typed or written, is placed on the cylinder 

b. Ink, which is stored in the cylinder, flows through the stencil 

c. Paper, when fed through machine, is pressed against the stencil by 
the impression roller 

d. The ink is transferred from the image areas of the stencil onto the 
paper 

FIGURE 3 
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2. Advantages — ^ 

a. Copies produced at smaller cost than by printing 

b. Master, or image carrier, prepared by hand or by 4 typewriter 

c. Inexpensive method, when compared to other copiers 

3. Disadvantages 

a. Quality of copies is inferior to printing 

b. Machines use friction feed, which often causes paper jams 

c. Operation and clean-up usually messy 

d. Large image areas can not be adequately inked 
D. Diazo copiers 

1. Method of operation 

a. Paper coated with light-sensitive dye 

b. When the original is fed into the machine, ultra-violet light deac- 
tivates the dye that is not covered by the image area 

c. The exposed paper is then automatically developed by passing 
the copy through ammonia fumes 

2. Advantages 

m 

a. Used for reproducing copies from drawings on tracing paper 
(NOTE: Also known as white-print copying machines.) 

b. Machines available for large size drawings 

3. Disadvantages 

a. Quality of copy is dependent on original tracing 

b. Copies produced in same size only 

c. Ammonia odor usually present on copies 
II. Thermography, flexography, microfilming & stamping 

A. Thermography % 

1. Printing is accomplished with letterpress or offset 
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* 0 

2. Copies are sprayed with resinous powder while ink is still wet 

^ • 

^ • . 3. Copies continue, on conveyer through a heating unit which causes 
- the powder to fuse 1 '* 

4r*f he fusion of the ink and powder creates a raised image 

(NOTE: This type of printing is an inexpensive imitation of engraving.) 

B. Flexography* . f 

1 . i Uses molded rubber or plastic reHef plates that are flexible 

2. Prints on nontraditional materials, such as thin -plastic, in ^wB^j^rm 

3. Uses extremely fluid ink , r 

C. Microfilming 

1. Photographic process of reproduction / 

2. Negative image of copy that is greatly reduced 

3. Copies feed automatically into rapid frame camera using black and 
white roll film 

4. Copies may be reproduced back to the same size on machine called 
reader-printer 

D. Stamping 

1. Hot stamping uses foil to transfer type on die; images can be placed on 
wood, plastic, cloth, paper and leather 

2. A rubber stamp is a relief printing image that is cast or molded in 
rubber, and is used to transfer an inked image to paper manually 

3. Embossing is a form of stamping accomplished wtih letterpress equip- 
ment pressing the image area, with no ink, into the sheet 

Types of stencils used in screen printing and their characteristics 

A. Hand-cut film stencils 

i 1, Thin film of gelatinous material on a waxed paper or plastic backing 

2. Design is cut into gelatinous material and peeled away 

3. The film is applied to the silk, and water is sprayed on, which softens 
the gelatinous material and sticks it to the screen 
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i 

4. Corners of the frame are masked, if needed, and prints made 
B. Photographic stencils 4 

1. Indirect method (Figure 4) * 

(NOTE : This is also referred to as transfer method.) 

a. Photographic film of desired image is processed in normal manner 

b. A film positive is made from the negative 

t. This image is exposed to the presensitized emulsion of a film 
stencil by exposure to a carbon arc or similar light 

d. The film stencil is then washed which leaves the image area clear 
and free of emulsion . > 

e. Stencil planed under screen and copies prepared 
FIGURE 4 




# 



2. Direct method (Figure 5) 

a. Sensitized emulsion is placed directly on screen 

b. Exposure is made from positive directly on screen 
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c. The screen is then washed which leaves the image area clear 
and free of emulsipn 

d. Copies prepared 



FIGURE 5 




. *Fram6 



Characteristics of gravure and engraving 

A. Gravure 

1. Also called intaglio, pronounced "in-tal-yo" 

2. Opposite of relief printing as image is below the surface of the plate 

3. Plates, either metal or plastic, have the'images etched, with acid, into . 
the surface * 

4. Ink is rolled over the plate to fill image.areas, and ink on nonimage area 
is scraped off by a doctor blade 

5. When the plates are attached to cylinders for printing, it is called 
"photogravure 1 v\ + 

* ■* • 

6. Image is usually screened 

B, Engraving* 

1. Slow and costly process, but very elegant because of dense black 
type, and raised surface 
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2. Engraving of copper plates is done largely by hand 

3. Ink is rolled over the plate to fill cut out lines of image and ink on 
rionimage area is scraped off by a doctor blade 

V 

4 % Paper is then pressed against plate, transferring image 
5. Also called intaglio 
VI. Letterpresses 

(NOTE: Numbering and die-cutting are performed primarily by these machines.) 
A. Platen press 

1 . Prints all of the type format one time 

2. Hand fed speetjg to* 3,500 impressions per hour, automatic-fed speeds 
, up to 5,000 



B. Cylinder press % ^ 

1. Press prints 1/8 M to 1/4" of the form at one time 

2. As cylinder turns, the form advances with it 

3. Prints one sheet with every second revolution of impression cylinder 

4. Cylinder presses use a flat plate 

C. Rotary press 

1. Uses curved plate on a cylinder 

2. Impression is transferred when the two cylinders contact 

D. Letterset presses 

1. Also known as "dry offset" 

2. Uses an intermediate blanket cylinder 

3. A shallow-etched relief plate is placed around the plate cylinder 
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NAME 



TEST 



1 . Match the terms on the right with the correct definitions. 



_a. A copying process produced by electrostatic 
forces causing a powder to adhere to the 
charged image area of the copy 

_b. A copying process utilizing a paper spirit 
master with a carbon image transferring the 
image to paper when the master is moistened 
by vapors of duplicating fluid 

_c. A direct-plate copying process that employs a 
typed or handrawn stencil mounted on a 
cylinder filled with ink which flows through 
the holes onto the paper 

_d. Utilizes a light-sensitjve dye in the copy paper 
which is deactivated by ultraviolet light and 
then developed by passing through ammonia 
vapors 

e. A process involving freshly printed sheets 
dusted with resinous powder, which are 
heated, causing the powder to fuse and 
creating a raised surface on the print 

_f. A form of letterpress printing using a rubber 
plate to print material such as paper bags and 
boxes, plastic foils, cellophane, and metal 
foils, in web form 

_g. Greatly reduced photographic image of a 
copy used basically for compact storage 
of large quantities of copies, which can 
be enlarged and printed back to original 
size # i 

h. A 4" x 6 M microfilm negative that can store as 
Tnany as sixty 8 1/2" x pages 

i. Specially cut dies utilized to directly contact 
the copy and create an image that may be 
grained, embossed, foil or ink 



1 

1 . 


iviicroTicne 


2. 


Engraving 


3. 


Flexography 


4. 


Web 


5. 


Electrostatic 




Hi i r\ 1 it^ztt ion 


6. 


Hia7n nrocess 


7. 


Screen printing 


*8. 


Letterpress 


9. 


Mimeograph 




duplication 


10. 


Spirit 




duplication 


11. 


Thermography 


12. 


Microfilm 


13. 


Gravure 


14.. 


Stamping 


15. 


Numbering 
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j. Paper fed to a press from a roll rather than in 
sheet sizes 

* *» 
k. Printing directly from a stencil through 

a finely woven screen 

I. Printing directly from a metal plate that has 

the image scribed, or scratched, below the 
surface 

ra Printing directly from a metal or plastic \ 

J plate that has a screened image etched, ' 

using acid, below the surface 

n. Printing directly from raised letters, inked and 

pressed against paper surface 

o. I mprinting consecutive numbers, usually 

with letterpress, on forms or copies being 
printed 

2. Match the types of copiers and duplicators on the right with their characteristics. 

a. Ink, which is stored in the cylinder, flows j Electrostatic 

through the stencil 

L ^ 2. Spirit duplicator 
b. Carbon from master is dissolved upon contact 

with paper, making copy 3 Mimeograph 

c. Image projected through lens onto charged 4 Qjazo 

plate 

d. Paper coated with light-sensitive dye 

e. Quality of copies is inferior to printing 

f. Copies produced with little preparation 

time 

g. Used for reproducing copies from drawings 

on tracing paper 

_h. Very small quantity of copies produced 

from each master 

r 

3. Select true statements associated with thermography, flexography, microfilming, 
and stamping by placing an "X" in the appropriate blanks. 

a. . In the flexography process, there is a fusion of ink and powder 

_b. Microfilmingis a photographic process of reproduction 

c. A rubber stamp is a form of stamping 

d. In thermography, the copies are sprayed with resinous powder 

x 
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4. Distinguish between hand-cut film stencils and photographic stencils by placing an "H" 
before descriptions of hand cut film stencil? and a "P" before descriptions of photo- 
graphic stencils. 

a. These stencils have an indirect and a direct method 

b. Corners of the frame are masked, if needed, and prints made 

c Design is cut into gelatinous material and peeled away 

d. Film positive is made from the negative 



\ . e. Sensitized emulsion is placed directly on screen 



5. Distinguish between characterises of gravure and engravingby placing the appropriate 
number in the blank. 



(NOTE: Answers may be used more than once.) 



a Plates, either metal or plastic, 
have the images etched, with acid, 
into the surface 



1. Gravure 

2. EngravK^ 



b. Slow and costly process, but very elegant 

because of dense black type, and raised 
surface 

^c. Also called intaglio printing 

d. Image is usually screened 

e. Opposite of relief printing as image is below 

the surface of the plate 

6. Match the types of leterpresses on the right with the correct descriptions. 

a. Also known as "dry offset" ^ Platen press 

b. Uses curved plate on a cylinder 2. Cylinder press 

c. Prints all of type form atone time 3. Rotary press 

d. As cylinder turns, the form advances with it !r etterset P ress 



215 



7 : " 

Gill - 19-B 



OTHER PRINTING PROCESSES 
UNIT I 



ANSWERS TO TEST 



a. 


5 ' 


f. 


3 


k. 


7 


b. 


10 


g- 


12 


I. h 


2 


c. 


9 


h. 


1 


m. 


13 


d. 


6 


i. 


14 


n. 


8 


e. 


11 


j- 


4 


0. 


15 


a. 


3 


e. 


3 ■ 






b. 


2 


f. 


1 






c. 


1 


9. 


4 • 






d. 


4 


h. 


2 







3. 


b, 


c,d 




V 




4. 


a. 


P 




b. 


H 




c. 


H- 




d. 


P 




e. 


P 


5. 


a. 


1 




b. 


2 




•e. 


1 or 2 








6. 


a. 


4 




b. 


3 




c. 


1 




d. 


2 ' 



s 
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* COST AWARENESS 

UNIT II 



UNIT OBJECTIVE 



After completion of this unit, the student should be able to list major components which 
determine printing j^costs and distinguish between cost awareness factors of school and 
commercial shops. The student should also be. able to estimate costs of printing jobs in 
school and commercial shops. This knowledge will be evidenced by correctly performing the 
procedures outlined in the assignment sheets and by scoring 85 percent on the unit test. 

SPECIFIC OBJECTIVES I 
\ 

After completion of this unit, the student should be able to: ~ 

1. Match terms related to cost awareness with the correct definitions. 

2. List major components which determine printing job costs. 

3. List cost items considered when giving an estimate on printing jobs. 

4. Distinguish between cost awareness factors in a commercial shop and a school 
shop. 

* 

5. Estimate costs of school shop printing jobs. 

6. Estimate costs of commercial shop printing jobs. 



GIN 
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COST AWARENESS 
UNIT II 



II 
III 
IV 

V 
VI 



SUGGESTED ACTIVITIES 

Provide student with objective sheet. 

Provide student with information and assignment sheets. 

Make transparencies. 

Discuss unit and specific objectives. 

Discuss information and assignment sheets. 

Give test. 

.INSTRUCTIONAL MATERIALS 
Included in this unit: 

s 

A. Objective sheet 

B. Information sfteet 

C. Transparency masters 

1. TM 1 -Sample Estimate Sheet 

2. TM 2 -Sample Material Cost Sheet 

0 

D. Assignment sheets 

1. Assignment Sheet #1-Estimate Costs of School Shop Printing Jobs 

2. Assignment Sheet #2 -Estimate Costs of Commercial Shop Printing 
Jobs 

r 

Answers to assignment sheets 



E. 
F, 
G. 



Test 

Answers to test 



II. References: 



9 

ERLC 



A. Silver; Gerald A. Printing Estimating. Chicago: American Technical Society 
1970. 

B. Franklin Offset Catalog. Salt Lake City: Porte Publishing Co., 1979. 

» 

2 iS., 
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COST AWARENESS 
UNIT II 

INFORMATION SHEET 

Terms and definitions 

A. Labor- That part of the cost which is an hourly wage rate paid. employees 
working on the job ♦ 

B. Materials--The consummate materials required for the printing job 

C. Estimate -A detailed estimate of all costs and charges related to a printing 
job 

D. Fixed costs-Any cost which does not change with production volume, 
such as rent and utilities 

E. Variable costs -Any cost which increases or decreases directly with volume of 
production, such as paper, ink, and film * . 

F. Markup--A predetermined percentage added to job price to recover pom- 
bined expenses and profit . 

G. Gross profit-The amount of revenue left after direct printing costs have been 
paid t 

H. Net profit -The amount of revenue left after all costs, fixed and variable, 
have been paid 

I. Quotation-The actual selling price of the printing job, quoted and recorded 
J. Invoice -The bill for the customer's printing job 

Major components which determine printing job costs 
A. Fixed costs 

1. Insurance 

2. Advertising 
*3. Taxes 

4. Building rental 

5. Utilities 

6. Maintenance 
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INFORMATION SHEET 

B, Variable costs 

1. Labor 

2. Paper 

3. Ink 

4. Plates 

5. Film 

* y 

III. Cost items considered in giving estimates on printing jobs (Transparencies 1 
and 2) 

A. Composition 

B. Line negatives 

C. Halftone negatives - 

D. Plates 

E. Press runs 

F. Ink 

G. Bindery charges. 

H. Paper stock 

I. Labor 1 

IV. Cost awareness factors in commercial and school shops 
A. Commercial shop 

♦ v 

/ 

1 . Net profit is a key factor 

2. Markup designed to produce required net profit 

3. Wages and salaries ' 

4. Material waste at specified percentage level 

5. Cost of equipment depreciated annually 

j 

6. Sales essential factor, 

7. Production quality required 

ERIC 
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INFORMATION SHEET 



B. School shop 

1. Per pupil cost of training is key factor 

2. Markup designed to cover waste 

3. No wage or salary cost considered in printing rates 

4. No depreciation rate on equipment 



Higher percentage of waste expected 



Sales not a factor 



Production quality desired 





7 



ERIC 




Gill ; 29-B 




Estimate Sheet 



/ 



Cuitomtr_ 
Job Titlt m 
Quantity _ 



of 



Size 



Talked to: 



ta Phone_ 



Ditt Wanted. 







i 

Est. Hrs. 


Est. Cost 


Typesetting • Text 










Display 








" i 

Negatives 








Line: No. 


_ Size 









Halftone: No. 


Size 






PMT: No. 1 


Size 






Pistes: 10x15 


9 








11x17 


9 








18x24 


9 








Stock: 
















Cover / 








Press Run: 10x15 / 


9 






11x17 


9 








18x^4 


9 








Washup. Color 








Bindery: Cut-Trim 








Collate 








Fold 








Pad Punch 








Staple 4 








Other. 




r 






Cost 










Tax 








Date Est 


Mark-Up 








Bring In 


Total 









o 
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Sample Material Cost Sheet 



Film Prices 

9 x 12 or Less $1.50 

Larger Than 9x12.. $3.00 
12 x 18 $3.50 



Composition 

5 1/2x8 1/2 
8 1/2x11 
Business Cards 
Letterheads 
Envelopes 

Ruled Forms (5 1/2 x 8 1/2) 
Ruled Forms (8 1/2x11) 



Plate Prices 

10x15 'E' $1,50 

10x15 l M\...$2.00 
11 x 18 'M\ . . .$2.50 
11x18 1/2 'M\ $2.50 



Contact Prints 

Less Than 10 x 12 . . . $J.OO 
10x12 $1.50 



(Simple) (Complex) 

$ 4.00 $ 6.00 

7.50 11.00 

3.00 3.50 

4.00 5.50 

3.00 4.00 

9.00 11.00 

12.00 15.00 



Collating 

$.50 Per Hundred Sheets * 

$.25 Per Hundred Sheets (Over 1M) 

Folding 

$.10 Per Hundred Sheets 
Stitching 

$.02 Per Book or Set 

Padding 

$.10 Per Pad 

Pictures 

Halftones 5x7 or Less $ .50 

Halftones Larger Than 5 x 7 ... $1.00 



Reprints (Plate on File) 
$3.50 + Stock + 30% 
Stock Furnished 
Add all Charges + % 
Then Subtract Stock Cost. 
Colors 

Add $3.50 for Second Color 
Add $9.00 for Additional Colors 

A Special Reduced Rate is Provided For: 
School Newspapers 
Student Projects 



* Outside printing is priced at material cost 
\|us30% 

* Charge Posters, Handbills on Basis of 
Simple Composition 



Bond 

20 Lb. White 
20 Lb. Colors 
(2 Reams or More) 
Colors * 

Index 

110 Lb. White 
110 Lb. Colors 

Carbonless 

2- Part 

3- Part 

4- Part 

Scott Offset 

0 Lb. White 
0 Lb. Colors 
60 Lb. White - 
60 Lb, Colors 



Paper Prices 



8 1/2x11 
$1.20 Per Hundred 
1.50 Per Hundred 
4.80 Per Ream 
5.00 Per Ream 

8 1/2 x 11 

$1.70 Per Thousand 
1.80 Per Thousand 

8 1/2 x 11 
$ 9.50 (500 Sets) 
12.00 (500 Sets) 
15.00 (500 Sets) 

8 1/2x 11 
$1.40 Per Thousand 
1.70 Per Thousand 
1.30 Per Thousand 
1.70 Per Thousand 



8 1/2 x 14 

$1.40 Per Hundred 
1.70 Per Hundred 
5.20 Per Ream 



8 1/2x 17 
$2.10 Per Thousand 
2.30 Per Thousand 

8 1/2 x 14 ! 
$11.00 (500 Sets) 
14.00 (500 Sets) 
17.00 (500 Sets) 

11 x 17 

$1.80 Per Thousand 
2.10 Per Thousand 
1.60 Per Thousand 
1.90 Per Thousand 
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COST AWARENESS 
UNIT II 



ASSIGNMENT SHEET #1-ESTIMATE COSTS OF SCHOOL SHOP PRINTING JOBS 

> 

Directions: Using the sample material cost sheet provided (TM 2), calculate the jobs below. 

1. Calculate the total charge for 1/000 handbills 8 1/2 x 11, on colored 20 lb. bond, 
simple composition, black ink only, and markup percentage for outside work. 



Answer: $ 



2. Calculate the total charge for printing 500 letterheads, 8 1/2 x 11, 20 lb. bond white, 
simple composition, in two colors. 

Answer: $ 



3. Calculate the total charge of 2,000 sets of invoices, 5 1/2x8 1/2, using the complex 
ruled form, 2:part carbonless paper, printing two-up on 8 1/2 x 1 1. 



Answer: $ 



O T 
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COST AWARENESS 
UNIT II 

\ 

ASSIGNMENT SHEET #2-ESTIMATE COSTS 
OF COMMERCIAL SHOP PRINTING JOBS 



Directions: Using the Franklin Offset Catalog provided by the instructor, calculate 
commercial shop prices of the jobs below. 

\ \ 

1. Calculate the total charge of 2,000 letterheads, 8 1/2 x 11, white medium Quality, 
I one color ink. 

Answer: $ 



2. Calculate the total charge of 5,000 handbills (circulars), 6x9, medium quality, black 
ink on white 60 lb. offset 

Answer: $ 



\ 
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COST AWARENESS 
UNIT II 



ANSWERS TO ASSIGNMENT SHEETS 

Assignment Sheet #1 

1. $26.65 

2. $21.45 

3. $43.55 
Assignment Sheet #2 

1. $46.50 

2. $69.85 , 
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COST AWARENESS 
UNIT II 



NAME 

TEST 

1. Match the terms related to cost awareness on the right with the correct definitions. 



a. 


That' nart f\f tho ^oct unit is>li ic on ItfMirlw 

i rial pai i ui iiic ludi wnicn ib an nuuriy 


1 
1\ 


Markup 




waye raic paid employees worKing on me 






J LIU 


2. 


Fixed costs 


b. 


The consummate materials required for 


3. 


Labor 




me priming jod 




A detailed estimate of all %sts and charges 


4. 


Net profit 


c. 






related to a printing job 


5. 


Estimate 


d. 


Any cost which does not change with pro- 


6. 


V 

Materials 




duction volume, such as rent and utilities 










7. 


Invoice 


e. 


Any cost which increases or decreases 








directly with volume of production, such 


8. 


Gross profit 




as paper, ink, and film 








9. 


Quotation 


f. 


A predetermined percentage added to job 








price to recover combined expenses and 


10. 


Variable costs 




profit 




9- 


The amount of revenue left after direct 








printing costs have been paid 






h. 


The amount of revenue left after all costs, 








fixed and variable, have been paid 




♦ 



i. The actual selling price of the printing job, 
quoted and recorded 

j. The bill for the customer's printing job 



2. List major components, three fixed costs and three variable costs, which determine 
printing job costs. 

a. Fixed costs , 

1) 

2) 

3) 
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b. Variable costs 

1) - 

2) 

3) m 

3. List six cost items considered in giving estimates of printing job. 

a. 

b. 

c. 

d. s 

e. 

f. 

4. Distinguish between cost awareness factors in school shops and commercial shops 
by placing a "S" next to school shop factors and a "C" next to commercial shop 
factors. 

Ja. Net profit is a key factor 

b. Per pupil training cost is key factor 

c. Markup is designed to produce required net profit 

d. Markup is designed to cover waste 

e. Wages and salaries are factors 

f. Cost of equipment depreciated annually 

g. Higher percentage of waste expected 

h. Sales an essential factor 

i. Production quality required 

j. Production quality desired 

5. Estimate costs of school shop printing jobs. 

6. Estimate costs of commercial shop printing jobs. 

(Note: If these activities have not been accomplished prior to the test, ask your in- 
structor when they should be completed.) 
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COST AWARENESS 
UNIT II 



ANSWERS TO TEST 



1. a. 
b. 
c. 
d. 
e. 



3 
6 
5 
2 

10 



h. 



1 

8 
4 
9 

3 



2. Answer should include any three of the following in each group: 

a. Fixed Costs 

1) Insurance 

2) Advertising 

3) Taxes 

4) Building rental 

5) Utilities 

6) Maintenance 



b. 



Variable Costs 

1) Labor 

2) Paper 
Ink 
Plates 
Film 



3) 
4) 
5) 



3. Any six of the following: 



a. 


Composition 






b. 


Line negatives 






c. 


Halftone negatives 




d. 


Plates 






e. 


Press runs 






f. 


Ink 






g- 


Bindery charges 




h. 


Paper stock 






i. 


Labor 






a. 


C 


f. 


c 


b. 


S 


g- 


s 


c. 


C 


h. 


c 


d. 


S 


i. 


c 


e. 


C 


i- 


s 



5. Evaluated to the satisfaction of the instructor 

6. Evaluated to the satisfaction of the instructor 
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BINDING'AND FINISHING 
UNIT III 
A 

UNIT OBJECTIVE 



After completion of this unit, the student should be able to select true statements concerning 
binding techniques, list major folding styles, and list processes associated with finishing 
activities. The student should also be able to pad both bond and carbonless papers and drill 
paper stock for 3-ring binders. This knowledge will be evidenced by correctly performing 
the procedures outlined in the job sheets and by scoring 85 percent on the unit test. 



SPECIFIC OBJECTIVES 

After completion of this unit, the student should be able to: 

1 . Match terms. related to binding and finishing with the correct definitions. 

2. Select true statements concerning binding technique! 

3. List major folding styles. 

4. List processes associated with finishing activities. 

5. Demonstrate the ability to: 

a. Pad 20 lb. stock. 

b. Pad carbonless paper. 

c. Drill paper stock for 3-ring binders. 
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BINDING AND FINISHING 
UNIT III 

•Su5sfc£STED ACTIVITIES 



j. Provide student with obflfctive sheet. 
II. Pwjvjde student.wtth information and job sheets. 
Ml. Make transparency. 

IV.' Discuss unit &nd specific objectives. > 
V: Discuss information sheet. 

VI. : Demonstrate and discuss the procedures outlined in the job sheets.^^ x 
VII. Give test. , ^ 

\ 

INSTRUCTIONAL MATERIALS 

b 

I.* Included in this unit: 
A. Objective sheet 
f B. Information sheet 

C. Transparency Master 1 -Folding St^es 

D. Job sheets 

1. Job Sheet #1 -Pad 20-lb. Stock a 

2. Job Sheet #2-Pad Carbonless Paper 

3. Job Sheet #3--Drill Paper Stock for 3-Ring Binder- 

E. Test - ♦ t 

F. Answers to test 

II. References: 

^ * t . 

A. Prust, Z. A., Photo-Offset Lithography "South bolland. IL: Goodheart- 
.WiUcox, Co. Inc., 1977. 

B. Cogolf, John E. Photo-Offset .Fundamentals. Bloomington, IL: McKnight 
Publishing Co:, 1980. 
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BINDING AND FINISHING 
UNIT HI/ 

r 

INFORMATION SHEET 



Terms and definitions ' ' 

A. Scoring -To crease a sheet mechanically or manually so it will fold easily 

B. Perforating -To partially cut a sheet with a broken line cut se it can easily be 
torn away, like ticket stubs 

C. Tipping-Applying a small amount of adhesive to the edge of sheet so it can 
be attached to another 

D. Coiteting--Qathering and checking several sheets to make a book 

E. Inserting-lnserting one signature or sheet, or folded sheet, inside another 

F. Stitching -Binding pages of a book together using wire stitches or staples 

G. Trimming -Last major operation in booJc binding, i.e., trimming the edges on 
a paper cutter 

i 

H. Padding-Binding a booklet or multi-page job using an adhesive padding 
compound 

I. Binding- To secure pages together by means of wire, thread, adhesive 
plastic, etc. 

Finishif|g -Final bindery v*>rk, such as die cutting, varnishing, flocking, 
laminating or embossing ~" 

K. Jogging -Vibrating paper by machine or by hand to make sure all sheets 
, line up evenly at the edges 

L. Marrying sets- When collating, if number of pages exceeds collator capacity 
sets must be joined 

Binding Techniques 
A. Edition binding 

.1. Books which must stand hard usage and thus require hard cloth covers 

2. Books made up of* several signatures, a case, or cover and end sheets 

3. The signatures sewed together with thread and the back heavily coated 
with glue 

2C2 ' 
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INFORMATION SHEET 

4. Top quality books given additional support by adding a muslin backing 
cloth over the glue 

» • 

, 5. Involves the term "casing in," which means the assembling of the 

book and the cover 

* 0 . " B. Adhesive binding 

S i 1 . Used when less durable, inexpensive binding is preferred 

2. In the simplest form called padding 

3. Paperback books use a form of it 

C. Perfect binding * 

1. The signatures sawed off, or skived, at the folded edge, leaving a rough 
back edge 

2. A flexible type glue applied to the rough back edge, and the cover 
attached while the glue is wet 

- , 4 D. Plastic binding 

1. The units are called combs, and used to assemble the books 

2. Rectangular slots punched in the sheets by a row of metal fingers 
on the plastic binding unit 

* 

3. The booklet is placed over the fingers of the plastic binder, which is cut 
to the desired length v 

4. Tension released on the binding unit closes the plastic fingers in the 
slotted sheets of the booklet 

5. Advantages [include a booklet that opens flat and the flexibility that 
allows easy removal of the binder to add or change pages 

E. Looseleaf binding 

1 . The ring binder is an example 

2. Sheets gathered, punched and placed in the binder, which can be 
opened and closed manually 

\ 

F. Stitching 

1. Sfcfe stitching-Putting wire staples or stitches through sides of sheets to 
bind into book form 

m 

2. Saddle stitch ing--Putting wire staples or stitches through the folded, 
v gathered sheets to bind into book form 
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INFORMATION SHEET 

Major paper folding styles (Transparency 1) 

A. Accordion fold 

B. Gate fold 

V 

C. Letter fold 

D. Map fold 
French fold 

F. Broadside fold 

Processes associated with finishing activities 

A. Die cutting -A letterpress operation using a sharp die cut to cut a design in 
the finished piece 

B. Embossing- Uses two dies, one raised and one lowered, which the sheet 
is pressed between to form a raised or embossed image 

C. Laminating -Applying a protective plastic coating over the finished piece 

D. Varnishing-Putting a protective varnish coating over the finished piece 

E. Flocking-Forcing tiny fibers into a wet ink image to add an unusual texture 
to image area 
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Folding Styles 



4 Page 



6 Page 



6 Page Accordion 




8 Page 
(French Fold) 




8 Page 
Accordion 



n 



8 Page 
Short Fold 




Parallel (3 Folds) 




8 Page 
Gate Fold 



a 



12 Page 
Letter Fold 



12 Page 
Broadside 



8 Page 8 Page 

Map Fold Reverse Map 



U 



, 16 Page 
Broadside 



, (Courtesy A. B. Dick Company) 




10 Page 
Accordion 



16 Page 
Booklet 
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BINDING AND FINISHING 
UNIT III 



JOB SHEET #1-PAD 20-LB. STOCK 



Tools and materials 

A. One hundred sheets of scrap 20-lb. stock (to be provided by instructor) 

B. Two pieces of chipboard (provided by instructor) 

C. Padding compound 

D. Padding brush * 

E. jogger ? , 

F. "Paddingj press 

Procedure K [ 

A. Trim paper and chipboard to same siie 

B. Count 50 sheets of 20-lb., and insert chipboard divider, then count another 
1 50 sheets and insert second divider 

t 

\ c - Place en tire stack into jogger, turn or> jogger until all sheet and divider edges 
are even \ 

D. . Place stack in padding press with top edge of sheets lined up- with front edge 

of padding press 

I 

E. Put clamp or weight on stack and lock in place 

F. Using brush, apply thin even c<tat of padding compound to exposed edge; 
brush from the middle of sheet to outside edges 

G. Allow- sufficient drying time, then apply second coat, heavier than first 

H. When dry, remove from press and turn in to instructor for evaluation 
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BINDING AND FINISHING 
UNIT III 

JOB SHEET #2 -PAD CARBONLESS PAPER 
Tools and materials 

A. Twenty five two-part sets of carbonless paper (provided by Instructor) 

B. Padding press 

C. Jogger 

D. Padding brush 

V 

E. Padding compound (for carbonless paper) 
Procedure 

A. Place paper in jogger and jog until edges are even 

B. Place stack in padding press and line top edge with front of padding press 

C. Put clamp or weight on stack and lock in place 

D. Usin^ brush, apply several soakmg coats of padding compound to exposed 
edge, brushing fromimiddle out 

E. Allow sufficient dry time, feeling edge with fingers, until completely dry 

F. Take stack out of padding press and holding opposite edge from padded 
end, fan apart with hand 

(NOTE: Sets should stick together, but each set should be free from the 
adjoining sets.) 

G. Turn in to instructor for evaluation 
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- BINDING AND FINISHING 
UNIT III 

JOB SHEET #3 -DRILL PAPER STOCK FOR A 3-RING BINDER 
Toolsand materials 

A. , P^per drill N 

B. Twenty five sheets of 8 1/2 x 11 paper (provided by instructor) 

C. Punched or marked guide for 3-ring binder 
Procedure , \ 

\ 

A. Set back stop on paper drill fc* depth of holes on inside edge of sheet 

B. Set guide stops on paper drill, using marked or punched guide for 3-ring 
binder, to set distance between'h«tas 

C. Jog sheets to be drilled and position on paper drill for first hole 

D. Set left side guide and make first hole 

E. Reset left side guide and line up, with back stop setting for second hole 

F. Drill second hole 

G. Reset left side guide and line up with' back stop setting for third hole 

H. Drill third hold 

I. Turn in sheets to instructor for evaluation 

i 
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NAME_ 
TEST 



Match terms related to binding and finishing on the right with the correct definitions. 



_a. To crease a sheet mechanically or manually so 
it will fold easily 

_b. To partially cut a sheet with a broken line cut 
so it can easily be torn away, like ticket stubs 

_c. Applying a small amount of adhesive to 
the edge of sheet so it can be attached to 
another 

_d. Gathering and checking several sheets to 
make a book 

_e. Inserting one signature or sheet, or folded 
sheet, inside another 

_f. Binding pages of a book together using 
wire stitches or staples 

_g. Last maj&r operation in book binding, i.e., 
trimming the edges on a paper cutter 

_h. Binding a booklet or multi-page job.using an 
adhesive padding compound 

j. To secure pages together by means of wire, 
thread, adhesive, plastic, etc. 

J. Final bindery work, such as die cutting, 
varnishing, flocking, laminating or embossing 

k. Vibrating paper by machine or by hand to 
make sure all sheets line up evenly at the 
^ edges 

I. When collating, if number of pages exceeds 
collator capacity, sets must be joined 



1. Trimming 

2. Stitching 

3. Scoring 

4. Jogging 

5. Finishing - 

6. Perforating 

7. Inserting 

8. Binding 

9. Padding 

10. Tipping 

11. Collating 

12. Marrying sets 



-J 
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Select true statements concerning various binding techniques by placing an "X" 
in the appropriate blanks. 

a. Books which must stand up to hard use inquire edition binding 

b. In edition binding, several signatures are sewn together and glued 

c. The term "casing in" means putting the books in a case after they are 

finished 

d. Adhesive bThding is used for less expensive books 

e. Paperback books use a form of adhesive binding 

f. In perfect binding, the back or folded |^dge of the book is sawed off, or 

~~ skived 

g. A flexible glue is used to attach the cover in perfect binding 

h. In plastic binding, rectangular slots are punched in the sheets 

i. Pages cannot be added or changed in plastic bound books 

j. The ring binder is an example of looseleaf binding 
List four major styles of folding. 

a. 

b. 

c. 

d. f ' 

List four processes associated with finishing activities. 

a. 

b. 

c. ! 

d. 

Demonstrate the ability to: 

a. Pad 20 lb. stock. 

b. Pad carbonless paper. 

c. Drill paper stock for 3-ring binders. 

(NOTE: If these activities have not been completed prior to the test, ask your 
instructor when they should be completed.) 

/ 1 J 



/ 
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BINDING AND FINISHING 
UNIT III 



1. 4. 
b. 
c. 
d. 



3 
6 
10 
11 



e. 
f. 

g- 

h. 



7 
2 
1 

9 



ANSWERS TO TEST 



t. 8 

I. ,5 

k 4 

I. 12 



2. ^a, b, d, e, f, g, h, j 

3. Any four of the following. 

a. Accordion fold 

b. ( Gate fold 

c. i Letter fold 

d. Map fold 

e French fold 
f. Broadside fold 

4. Any four of the following: 



a. 
b. 
c. 
d. 
e. 



Die cutting 
Embossing 
Laminating 
Varnishing 
Flocking 



5. Performance skills evauated to the satisfaction of the instructor 
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CALCULATING PAPER CUTTING 
UNIT IV 

UNIT OBJECTIVE 

After completion of this unit, the student should be able to state and use the formula N 
for cutting paper stock, for determining the number of sheets to be cut for a printing 
job, and for making a combination cut. The student should also be able to draw a cutting 
digram. This knowledge will be evidenced by correctly performing the procedures outlined 
in the assignment sheets and by scoring 85' percent on the unit test. 

SPECIFICOBJECTIVES 

After completion of this unit, the student should be able to: 

1. Match terms related to calculating paper cutting with the correct definitions. 

2. List kinds of pulp used in papermaking. 

3. Name the four tests and procedures for determining grain direction. 

4. Define base size and base weight. 

5. List base sizes of paper. 

6. Match major families of fine j^aper with the correct definitions. 

7. Match commercial envelope number sizes with their dimensions. 

8. State the formula for cutting paper stock. 

9. State the formula for determining the number of sheets to be cut for a printing 
job. 

TO. State the formula for making a combination cut. 

1 1. Use formula for cutting paper stock. 

12. Use formula to determine now many sheets will be required. * 

13. Make a combination cut using stock cutting formula. 

14. Draw a cutting diagram. 
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CALCULATING PAPER CUTTING 
UNIT IV 



SUGGESTED ACTIVITIES 



Provide student with objective sheet. 

Provide student with information and assignment sheets. 

Make transparencies. ' 

Discuss unit and specific objectives. 

Discuss information and assignment sheets. 

It js suggested that the instructor show the film strip-cassette series entitled 
"Pdper Cutting Calculatiops," available from the McKnight Publishing Company. 



Included in this unit: 

A. Objecjive sheet 

B. Information sheet 

C. Transparency masters 

1. TM T-Types of Envelopes 

2. TM 2--Business Papers Family 

D. Assignment sheets 

1. Assignment Sheet #1~Use Formula for Cutting Paper Stock 

2. Assignment Sheet #2--Use Formula to Determine How Many Sheets 
Will Be Required 

3. Assignment Sheet #3--Make a Cbmbination Cut Using Stock Cutting 
Formula 

4. Assignment Sheet #4~Draw a Cutting Diagram 

E. Answers to assignment sheets 



Give test. 



INSTRUCTIONAL MATERIALS 




Answers to test 



66 8 



\ 



ERIC 



References 

A Schabei, Adolf)h J Practical Problems m Mathematics-Printing Trades. 
Albany. NY* Delmar Publishing, 1956 

B Cogofi, John E Photo-Offset Fundamentals Bloommgton, IL 61701 
McKmght Publishing Company, 1980. 

C Spence, Dr. William D. and Di\ David Gv VequiSt. Graphic Reproduction. 
Peoria, I L 61615: Charles A. Bennett Co , Inc., 1980. 

D Prust, Z.A. Photo-Offset Lithography South Holland, IL: The Goodheart 
Willcox Co., Inc., 1977. 



• t 



t 



CALCULATING PAPER CUTTING 
UNIT IV 



INFORMATION SHEET 



Terms and definition* 



A. Fib$r/-Wood pulp reduced to wood or cellulose fibers, the basic ingredient of 
paper 

B. Grain--The direction the fiber runs in the finished sheet of paper 

Cv C. Calendaring-Coated papers polished on calendar rollers after^coatinq and 
/ v " drying * 

D. Loading-The addition 0f clay to wood pulp giving paper bettef opacity 
and smoother finish - 

E. Srzing-Rosfn used as sizing to give paper better ink holdout and to keep 
paper from shredding * \ 

F. Felt side-The smoother side of "the paper that was on the felt blanket 
of the papermaking machine K • 

G. Wire side-The srder of paper next to the screen on the papermaking machine 

H. Sheet-What paper is purchased in, cut intb pieces, then a sheet again on the 
- - press \ • <1 

I. Piece-Thejob-size whicfi is cut from thl full-size sheet- * 

J. Ream-Consists of 500 sheets; most business papers ar§ .packaged as such 

K. paliper-The thickness of. a sheet of paper measured in thousandths of 
an inch . ; 

l ' o 

• L Carbonless paper-Coated with tfiemicals so it will yield an image when 
pressure is applied * , - 

M- Substance-Also knqvyr^pthe basi$ weigh t of paper f 

N. Combination cut-A second cut/made in stock cutting, when grain directio/ 
is not a factor; and addftional pieces cftn be cut from waste of first cut 

Kinds of pulp used in papermaking 

A. Mechanically ground wood pulp 

B. Recycled paper pulp 



INFORMATION SHEET 



C. Chemical wood pulp 

D. Rag pulp 

E. 'Cotton pulp . 

Four tests and procedures for determining grain direqjidn 

A. Bending -Kold sheet first at one edge, then the other; the side producing the 
greatest sag is direction of the grain A " * 

B. Tearing-Tear sheet from the end and from the side; cleahest tear is with the ( 
grain direction * . 

C. Folding - Fold and crease paper sharply in "both directions; the smoothest 
crease is with the' grain 

D. Wetting-Wet sheet; paper rolls with the direction of grain 
Def inititfn of base size and base weight ^ 

A. . Base size -Determined by paper's common use size 

Example: Bond paper has a base size of 17 x 22, since it is commonly 
cut into 8 1/2 x 11 (4 x 8 1/2 x 11 » 17 x 22) 

I 

Br* Base weight- Always the weight of jone re^m (500 sheets) of the base size * 
Base size of papers 

A. Bond -1 7" x 22" 

B. Book -25" x 38" 

C. Cover--20".x26" 

D. Bristol--22 1/2" x 28 1/2" 

Major families of fine paper (Transparency 1 ) ■ ! 

A. Book~The largest family; includes coated and uncoated papers for books and 1 • 
publications 

• » 

B. Cover-The most colorful and fanciest family; includes coated and uncoated 
paper for covers of books, brochures, menus, etc. 

C. Business-Second largest family; includes bond, ledger, safety and writing 
1 paper for business correspondence 

D. Bristol papers-Primary card stock; includes index and wedding «bristols 

• E. Blanks and paperboards-lncludes heavy, thick posterboard and pap^rboards 
which are sometimes made ih layers ,r 

* 4 

■ w. . 
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INFORMATION SHEET 

F, Thin papers-Really members of book and business paper families; includes 
bible, manifold, and onionskin 

G. Print papers-Includes newsprint paper for newspapers and is in a soft, 
non-durable, highly absorbent finish 

VII. Commercial envelopes number sizes and dimensions (Transparency 2) ~ 

A. 6 1/4 size-Dimensions 3 1/2 x 6 

_ B. 6 3/4 size-Dimensions 3 5/8x6 1/2 ^ 

C. 7 size-Dimensions 3 3/4x6 3/4 

D. 7*3/4 size-Dimensions 3 7/8x7 1/2 

E. Monarch size-Dimensions 3 7/8x7 1/2 

F. Check sue-Dimensions 3 5/8 5/8 

G. 9 size-Dimensions 3 7/8 x 8 7/8 . , 

H. 10 size-Dimensions 4 1/8x9 1/2 

I. 1 1 sizg-Dimensions 4 1/2 x 10 3/8 
s J. 1 2 sizei^imensions 4 3/4x11 

K. T4 size-Dimensions 5 x 1 1 i/2 

(NOTE: The two most common business envelope sizes are #6 S/^Winess 
envelopes and #10 business envelopes.) 

i 

VIM. Formula for cutting paper stock- 

Dimensions of sheet Kt , , . r | 

Dimensions of pieced be cut ~ Number pf pieces cut from sheet, 

Example: f How many 8 1/2 L 11 pieces can be cut from a 17 x 22 sheet? 

• * a. 17 x 22 Dimensions of sheet 

8 1/2x11 Dimensions of piece 

" .#> 

b. Divide vertically 8 1/2 into 17 = S 

c. Divide 11 1^0 22 = 2 

v . d. Multiply the two answers from steps b and c 

Answer: 2x2*4 
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INFORMATION SHEET 



IX. Formula for determining number of sheets to be cut for a printing job - 

Desired number of pieces = Jq ^ numbef of sheet$ , needed 

Number of pieces obtained from one sheet 

Example: v How many 17 x 22 sheets wMI be needed to cut 1,000 pieces 8 1/2 
x 11? 

a. 1000 desired number of pieces 

4 number of pieces cut from one sfieet 

b. Divide 4 into 1,000 = 250 c 

250 
4/1,000 \ 

Answer:, 250 sheets will need to be cut to produce 1,000 pieces. 

(NOTE: An extra sheet must be cut any time there is a remainder 
when dividing number of pieces into number of sheets.) 

X. Formula for making a combination cut 

(NOTE: A combination cut is made when additional pieces can be cut from the 
waste of the first cut, and when grain direction is not a factor.) 

A. Dimensions of sheet = Number of pjece$ cut frQm sheet • 



' Dimensions of piece to be cut 
B. After measuring waste, calculate 



^ Waste portion = Nufl|ber of p je C es obtained 

Dimension of piece to be cut 

Example: a. (5) Waste (8) V^aste 

3x3 = 9 

23x35 
,6x9 

b. (5) Waste (5) Waste 

2x5= 10/ 

' 23 x 35 
9x6 

273 * 
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INFORMATION SHEET 



c. Examining the two possible cuts in a. and b. note that one of the 
waste portions in cut a. is large enough to accomodate one of the 
dimensions of our piece size, 6x9 (Figure 1) 



FIGURE 1 



23 



(5) 



.9 


9 


9 


(8) 


' 1 


2 


.3 




4 


5 


, 6 




7 


8 


9 











35 



d - Thus, dividing 6 x 9 in to the waste portion, 8 x 23, we find two 
♦ morapieces^an be obtained (Figure 2) 



* 
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1x2 = 2 

8x23 
6x9 



23 





9 


9 


9 


(8) 


6 


1 


2 


3 


10 { 


6 


4 


5 


6 




6 


7 


8 


9 


V" ! 


(5) 





FIGURE 2 



35 



273 
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INFORMATION SHEET 



e. By using the combination cut, 1 1 pieces of 6 x 9 are obtained 
from the 23 x 35 sheet (Figure 3) 

(NOTE: If grain direction was a factpr, cut b. producing 10 
pieces would have been the best cut.) 



FIGURE 3 



(5) 



Grain Direction 

9 , 9 



(8) 




35 



J 
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Types of Envelopes 



Air Mail 




Postage Saver 




Official 




Commercial 




Coin 




Booklet 




Transparent AA/indow 




Dot-A-Gum Postage 
Saver 



E3 



Pay 




Bafonial 




Policy 



r 



Clasp 




Remittance 



.Drug 



Theater 



1 













Catalog 




(Courtesy Carpenter Paper Company, Oklahoma City) 

/ 
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Business Papers Family 



Business 

Papers. 

Family 



H Bond — 



— Ledger 



Safety 

\ 



H Writing 



Quality 

100% 

Rag— I 75% — 
y 1 50% 

25% 
N0.1 

Chemical —I fO.2 
N0.4 

N0.5 



Rag 

Chemical 



Watermark 



Extra Fine 

Fine 

Regular 

Tablet - 



Finish 

Regular 
Light Cockle 
Cockle 

Heavy Cockle 
Plate 

Super Plate 

Antique 

Ripple 

Vellum 

Linen 

Handmade 

Generally 
Smooth 

Printed 
Chemical 
Smooth - 



Embossed 

Laid 

English 

Antique \ 



Reprinted from GRAPHIC REPRODUCTION, Copyright 1980 by William P. 
Spence *nd David G. Vequist. Uted with permission of the publisher Bennett 
Publishing Company, Peoria, IL6lo15. All rights reserved. 
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CALCULATING PAPER CUTTING 
UNIT IV - 



ASSIGNMENT SHEET #1-USE FORMULA FOR CUTTING PAPER STOCK 



Using the formula for cutting paper stock, find out how many 6x9 pieces can be 
cut from a 35 ,x 38 sheet. Show two answers and draw the cutting diagram for the 
best of the two.i 

a. 

b. 



c. Diagram of best: 



\ 



she 



U$ing the formula when sheet size has fractions, determine how many 4x6 pieces 
can be cut from a 20 1/2 x 24 3/4 sheet and show cutting diagram. 

(NOTE: When fractions are part of only the sheet size, this fraction simply becomes 
part of the waste, and needjiot be calculated.) 

a. Number of pieces = 

b. Diagram: 



Using the formula when piece size has fractions, find out how many 2 1/2x51/2 
pieces can be cut from a 23 x 35 sheet. „ * 

(NOTE: When piece size has fractions, convert to decimals and calculate.) 
Number of pieces = 
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CALCULATING PAPER CUTTING 
UNIT IV - 



ASSIGNMENT SHEET #2--USE FORMULA TO DETERMINE HOW MANY 
SHEETS WILL BE REQUIRED 

4 Directions: Use the formula for how many sheets will be required in the following: 

1 First determine how many 3 1/2x5 1/2, pieces can be cut from a sheet 22 x 28. 

Answer 

2. Now determine how many sheets will need \p be cut up to produce 1000 pieces. 
Answer. 



\ 



234 



9 
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CALCULATING PAPER CUTTING 
UNIT IV 



ASSIGNMENT SHEET #3--MAKE A COMBINATION CUT 
USING STOCK CUTTING FORMULA 



Directions- Find out how many 4x6 pieces can be cut from a 23 x 35 sheet. Draw cutting 
diagrams for both cuts and determine how many additional pieces can be cut from waste of 
first cut, assuming grain^direction is not a factor. 

A 

1 . Number of pieces = 

v 

* 

2. Cutting diagrams: 4 



3. Additional number! of pieces 



^ 225 
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CALCULATING PAPER CUTTING 
UNIT IV 



ASSIGNMENT SHEET #4- DRAW A CUTTING DIAGRAM 



Directions Using a sheet of 20 1/2 x 24 ^3/4 index sheet , a t-square, a ruffer or pica line 
gauge, and a No. 2 pencil, calculate the following. r 



1. Determine how many 4x6 pieces can be cut from the 20 1/2 x 24 2/4 sheet. 
Answer: : 

2 Draw the exact cutting diagram on the 20 1/2 x 24 3/4 sheet, showing where each 
cut will be made. 

3. Number the pieces to be obtained on the diagram. 




286 



t 



CALCULATING PAPER CUTTING 
UNIT IV 



ANSWERS TO ASSIGNMENT SHEETS* 
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Assignment Sheet #1 

1 a. 20 
b 18 

c. 



(2) 9 



35 



2. a. 20 

b. 



38 



6 
6 
6 



(5) 



(3/4) 



6 6 6 6 



20 1/2 



(1/2)- 



24 3/4 



4! 
4 

4 
4 



0 
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ANSWERS TO ASSIGNMENTS SHEETS 

Assignment Sheet #2 

1. 32 

2. 32 

Assignment Sheet #3 

1. 24 

2. a. 

44444444 (3) 

6 > , 

6 

23 

6 

(5) | 

>35 



44444444 (3) 



23 



4 

(1) 



35 



ANSWERS TO ASSIGNMENT SHEETS 



Assignment Sheet #4 



1. 20 



2. Answer to 2 and 3 included in the following diagram: 



4 

20 1/2 4 
• 4 
4 



24 3/4 • 



(3/4) 



1 


2 


3 


4 




5 


6 


7 


• 8 




9 


10 


11 


12 




13 


14 


15' 


16 




17 


18 


19/ 


20 





CALCULATING PAPER CUTTING 
UNIT IV 



NAME 



TEST 



Match jj^e terms on ihe right witjrthe correct definitions. 

. t a. Wood pulp Yedycfcd to wood or dellulose 
fibers, the basic ingredient of pap^K u 

b- The direction, 4 th6r fiber runs mthe finished 
jheet of paper ' c 

:_c. .Coated papers polished on < calendar rolle/s. 

after coating ^nd-dry^ng 

d. The addition of clay to wood pulp giving 

paper better opacity and smoother finish 

e« Rosin used as sizing to givfe paper better ink 

holdout and to keep paper from shredding 

U- The smoother side, of the 'paper that was 

• on the felt blanket of the papermaking 
machine 



1. 


Sheet 


2. 


Regm 


3. 


Fiber v 


4. 


Grain 


5. 


Piece 


6. 


Carbonless 




paper 




J ' 


I 


Wjre side 


8. 


Substance 


9. 


Sizing $ 


ia 


Felt side 



the paperma^mg^machine 

h. What pajier is purchased in, cut into |$ieces, 
then a sheet again on the prefcs 

J. T h e job-si(|^which.is cut from the full-size 
sheet 

J. Consists of 505 sheets; most business papers 
are packaged as such . 

_k. The thickness of a sheet of paper measured 
in thousandths of an inch 

J. Coated with chepcafs so' it will yield an 
imagewhen pressure is applied 

m. A4so. known as the basis weight of paper 

n. A second, cut, made in stock cutting, when 
'grain direction is not abactor, ahd additional 
pieces can be cut from - the waste of the first 
cut 11 



11. loadn^T 

12. Caliper 

13. Calendaring 

14. Combination 



cut 



230 
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2. List four kinds of pulp used in making paper, 
a. 



b. 
c. 
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Name the four tests and procedures for determining grain direction. 

a. * ^ 



b. 



d. 



Define base size and base weight. 

a. Base size- 

b. Base weight- 



List the base sizes of paper. ' 1 • ' 

a. Bond- * « 

b. Book- 

c. Cover- 

d. Bristol- . , 
Match the major families of fine paper with the correct definitions. 

1. Thin papers 



a. The largest family; includes coated and 
uncoated papers for books and publica- 
tions % * 

_b. The most colorful and fanciest family; 
includes coated and uncoated paper for 
covers of books, brocHtires, menus, etc, 

c. Second largest family; includes bond, ledger, 
safety, and^writing paperfc for business corre- 
spondence 

_d. Primarily card stock; includes indfex^ahd 
wedding bristols # 

e. Includes heavy, thick, posterboard and 
paperboards which are sometimes made in 
layers 



2. Business 

3. Book 

, 4. Print papers 

5. Cover / 

6. Bristol papers 

1 ?. Blanksa/(d 

& paperboards 

♦ 



r r 
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f. Really members of book and business paper 

families; incfudes bible, manifold, and onion- 
skin 

g. Includes newsprint paper for newspapers, 

and is in a soft, non-durable, highly absorbent 
„ finish 

Match commercial envelope number sizes with their dimensions. 

a. 6 1/4 1. 3 3/4x 6 3/4 

b- 6 3/4 ' 2. 4 1/8x9 1/2 

c. 7 . 3. 3 5/8x6 1/2 




4; 5x111/2 

5. 4 1/2 x 10 3/8 

6. 3 1/2x6 

* 7. 3 7/8x7 1/2 

8. 3 5/8x8 5/8 

9. 3 7/8x7 1/2 
v 10. 4 3/4x 11 

^ 11. 3 7/8x8 7/8 



8. State the formula for cutting paper stock. 



/ 



9. State the formula for determining the number of sheets to be cut for a printing job. 



10/ State the formula for making a combination cut. 

/ 



f 1 1 . Use formula for cutting paper stock. 

/ . • • 

/ 12. Use formula to determine how many sheets will be required, 



13. Make a combination cut using'stock cutting formula. 

14. Draw a cutting diagram. ' 



7 



(NOTE: If these activities l^e not been accomplished prior to the test, ask your 



instructor when they should Ipbompleted.) 



1. r • 2a- 



A 
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CALCULATING PAPER CUTTING 
UNIT IV 



ANSWERS TO TEST 
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1. a. 3 f. 10 k. 12 
b. 4 g. 7 I. 6 
c 13 h: 1 m. 8 

d. 11 i. 5 n. 14 

e. 9 j. 2 

2. Any four of the following: 

a. Mechanically ground wood pulp 

b. Recycled paper puip 

c. Chemical wood pulp 

d. Rag pulp 

e. Cotton pulp 

3. Answer should include the following; 

a. Bending-Hold sheet first at one edge, then the other; the side producing greatest 
s$g is direction of the grain 

b. Tearing-Tear sheet, from the end and from the side; cleanest tear is with grain 
direction ] | 

c. ' Folding-Fold and crease paper sharply in both directions; the smoothest crease is 

with the grain 

d. Wetting-Wet sheet; paper rolls with direction of grain 

4. a. Base size-Determined by paper's common use size 

b. Base weight-Always the weight of one ream of the base size 

5. a. 17"x22" 

b. 25" x 38" 

c. 20" x 26" 

d. 22 1/2" x28 1/2" 

6. a. 2 e. 7 
, b. 5 ' f. 1 

c 2 g. 4 

d. 6 

7. a. 6' e. 7 or 9 i. 5 
b. 3 f. 8 j. 10 
c T g. 11 k. 4 

'd. 7 or 9 r h. 2 
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8. Dimensions of sheet K . . , . . „ 

— : — : — r = Number of pieces cut from sheet 

Dimension of piece to be cut 

9. Desired number of pieces r . . , . . , , 

T. r — — . — r— — r — - ~ f otdl number of sheets needed 

Number of pieces obtained from one sheet 

10. a. Dimensions of sheet . , , . # 

7T : -7 — rr r - Number of pieces cut from sheet 

Dimension 6f piece to be cut 

b. Waste portion . . , , . . , 

-= r 1 — r ■=■- Number of pieces obtained 

Dimension of piece to be cut * 

1 1 . Evaluated to the satisfaction of the instructor 

12. Evaluated to the satisfaction of the instructor 

13. Evaluated to the satisfaction of the instructor 

14. Evaluated to the satisfaction of the instructor 
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